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Editorial
The last two years have been an eventful period at the
NCC, and have witnessed the adoption of a greatly
enhanced profile on earth science issues. Earth science
conservation, which last appeared in May 1985, has been a
temporary casualty as staff efforts were diverted to other
priorities and we apologise to our regular readers for its
absence, Happily we are now back in business, and as of
next year, intend to continue regular publication with two
ISSUes per year.
The twin targets of completing the site selection stage of the
Geological Conservation Review (GCR), whereby
candidate sites for SSSI status are identified, and lCleeting an
80% target for renotifying existing SSSIs under the terms of
the Wildlife and Countryside Act 1981, has required a
massive commitment of staff time and effort. We report in
this issue on our achievements on both these fronts, together
with an account of the reorganisation of the earth science
sector within the NCC, tailored to meet the projected needs
of earth science conservation into the 1990s.
From our readers' point of view the most visible change will
no doubt be the new A4 format and appearance of the
journal. This brings us into line with most scientific
periodicals, offers our readers a more attractive style of
presentation of material, and provides the NCC with C1fi4
opportunity to expand the journal's readership, We intend to
provide a comprehensive index to past issues of Earth
science conservation in the next issue and thereafter to
include a current index with each issue, This should enable
readers to follow specific casework issues as they evolve
and promote an understanding of the practical mechanics
and means open to the NCC in pursuing earth science
conservation objectives. Indeed if there is a new emphasis
to accompany the new appearance of Earth science
conservation, we hope it is just that; to use the journal as a
medium to promote a greater awareness, within both the
geological community and the wider public, of the ever
increasing need for geological conservation in the face of
mounting pressures for development of our countryside,
We also hope to foster discussion on the present and future
methods whereby these aims can be achieved.
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General features
The structure which now exists is set out on the
accompanying chart, Each Branch Head is responsible for
maintaining professional standards within that specialism,
and for developing policies for conservation of the SSSIs
which have been selected in that subject area. The same
range of functions takes place now as previously, but within
a revised management framework which will enable
greater expertise to be developed in the specialist areas, In
particular, the processes of site selection and
documentation for the GCR continue, with officers working
to agreed timetables for the completion of the selection
phase.

Earth science in the NCC

/

Since the publication of the last issue of Earth science
conservation two years ago there have been a number of
significant changes in the organisation and location of the
earth sciences within the NCC, aimed at strengthening their
status and improving the efficiency of their operations. The
first step was the transfer of the Geology and Physiography
(G&P) Section and Geological Conservation Review Unit
(GCRU) from the Scientific Services Division (now defunct)
to the Chief Scientists Directorate, a move which served to
bring the organisation and management responsibility for
the specialist earth science function into line with the
arrangements for our specialist biological llllits. The
immediate effect has been to bring geology and
geomorphology back into the mainstream of the NCGs
conservation activities, and make available a much larger
resource pool which could be used to strengthen the earth
sciences within the NCe. One of the earliest benefits which
accrued was the making available of funds, for the first time,
to carry out cormnissioned research projects designed to
improve our performance in conserving important
geological and geomorphological sites.

The significance of the move towards the publication of the
GCR is highlighted by the appointment of Dr Bill
Wimbledon to be Editor-in-Chiefofthe GCR, with special
responsibility for co-ordinating the write-ups of the 50 GCR
volumes which are planned (see elsewhere in this issue for
more details). Work on this has now begun, with the first
volume of the GCR (The Quaternary of Scotland) due to be
published in 1988,
One of the major growth areas during the past 18 months
has been the development of the programme of
commissioned research in applied earth science
cons~rvation, aimed at improving the NCGs performance in
achieving satisfactory safeguard of SSSIs, In recent years it
has become clear that the NCC needs to be able to
respond even more professionally to various types of
development proposals, particularly those relating to waste
disposal, coastal engineering, and the after-use ofhardrock
quarries. To enable us to do this more effectively we have
begun to commission research projects, undertaken on
contract from the NCC by consultant engineers, lllliversities,
polytechnics or research institutes, to investigate specific
problems, identify the key controlling factors, and to
indicate the best ways of responding to them This aspect of
our work, funded within the central Chief Scientist
Directorate (CSD) allocation for commissioned research,
and not by diversion of funding from the GCR (which
continues to be funded at previous levels), is now running at
over £ 100,000 per anoum, and the range of studies
undertaken is growing. The full list of projects completed or
currently in progress is set out elsewhere in this issue. The
results of the research are published both as NCC
publications (The CSD Report series) and as papers in the
scientific literature,

The second phase of development was the decision to
relocate the NCC's earth scientists from Newbury, where
they had been based since 1967, to our new Great Britain
Headquarters in Peterborough. This was a key part of our
rationalisation plan, whereby all of the dispersed specialist
branches providing a service across the whole of Britain
were brought together under one roof The G & P Section
transferred to Peterborough in September 1985 and was
followed by the GCR Unit early in 1986. This centralisation of
earth science has brought considerable benefits to
geological and biological conservation, as geological advice
and considerations have become much more immediately
available to higher managerial levels within the NCC, and
the role and importance of earth science conservation has
become much better appreciated throughout the
organisation.
The re-unification of all of the NCGs specialist geologists
and geomorphologists under one roof led to a reassessment
of the management structure and work practices. The
prime objectives were to increase the efficiency of the llllits,
and make the best use of the staff resources. It also enables
us, for the first time in 10 years, to develop a unified
database for earth science SSSIs. Taking into account the
changing emphasis of work as GCR site selection neared
completion, and the need to switch effort more towards
publication of the results of the GCR and the safeguard of
the selected sites, the decision was taken to replace the old
G&P Section and GCR Unit with a series of specialist
Branches. Each Branch is responsible for the whole range
of activities within its specialist field, from site assessment
and selection, through site management to site protection.

/

Since 1985 three new posts have been created in the Earth
Science Division, taking the current complement of
specialist earth scientists to 10, and five new officers have
been appointed. Dr Des O'Halloran, whose research
interests lie in the field of igneous petrology, has been
appointed as Head of the Igneous Petrology and
Mineralogy Branch; Richard Wright has joined the Applied
Geology Branch as a hydrogeologist, having previously
worked for ARC as manager of their Judkins Quarry landfill
site in Nuneaton; Dr Stewart Cambell has joined the
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out in the document. An earlier draft was circulated late in
1986 to 28 national organisations with an interest in earth
science conservation, and generated a number of very
valuable comments and suggestions which have proved
most helpful during the redrafting. The strategy which was
set out in the draft was welcomed by virtually all
respondents, and will form the basis of the NCC's future
development plans in earth science conservation.

Geomorphology and Quaternary Branch, to deal with
Quaternary sediments; Dr Helen Caldwell has joined the
same Branch, to take responsibility for coastal
geomorphology; and Dr David Norman, a well-known
dinosaur expert, has joined the Palaeontology Branch. A
number of other additional posts are still needed in order to
bring the Earth Science Division up to a fully effective
strength, and the acquisition of these posts is currently
being pursued.

Many changes have taken place within the NCC's Earth
Science Division in the past two years, and we are confident
that they have resulted in a significant increase in
effectiveness and productivity, as well as providing the
benefits of re-unification and centralisation. Greater
resources are available, new posts have been created,
major new initiatives have been set in motion, and the virtual
completion of site selection for the GCR has been achieved;
all this has led to enhanced perception of the importance of
geological and geomorphological site conservation within
the NCC, and prospects for the future are very bright. We
will continue to use Earth science conservation as a means
of updating readers on the continuing development of our
work

Early in 1988 the NCC will be publishing a major strategy
document on the rationale and objectives of earth science
conservation, as a companion volume to our broad policy
statement Nature conservation in Great Britain, published in
1984. It will set out the main objectives of site conservation,
relate them to the British and international context, and set
out a range of specific goals and aims for the coming years,
to cover the activities of both the NCC and the voluntary
earth science conservation movement. Prior to publication
we shall be circulating draft copies of the text for
consultation amongst geologists and geomorphologists and
the representative organisations to seek their comments,
and to invite their endorsement of the main objectives set

Assistant Chief Scientist
Dr D R Langslow (until 31.3.87)
Now vacant awaiting a new appointment

I

I

"

Head of Earth Science Ccnservation

I
Editor-in-Chief of GCR
and Head of Palaeontology and Stratigraphy Branches
Dr W A Wimbledon

Or K L Duff]

,

Branch

I

I

Applied Geology Geomorphology and
Branch
Quaternary Branch

Branch
Head

APMcKirdy

Other
staff

JRWright

I

I

Structural and
Metamorphic
Branch

Igneous Petrology
and Mineralogy
Branch

Dr L E Rlchards'

Dr D A O'Halloran

Dr JE Gordon

- - - -I - - - . ,

....---,

Palaeontology Branch

(site selection supervised by
Dr Wimbledon and site
management and casework by
DrOufl)

1

Includes responsibility for research co-ordination and policy matters for earth science SSSls
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Also responsible for renotification of earth science SSSIs

The significance of the Wildlife and Countryside Act for
geological conservation.
Dr Laurie Richards, NCC

• A requirement to notify every owner and occupier of
land considered to be of special interest (Section 28 (1)
(b)).

This article was first published in the Bntish GeolOgiSt ( 12,
3), the magazine of the Institution of Geologists, in 1986. It
provides a backdrop for much of the work of the Earth
Science Division and is reproduced here by kind
permission of the Editor of the Bntish Geologist.

• A requirement to provide owners and occupiers with a
list of operations likely to damage the features of interest,
over which the NCC must now be consulted (Section 28
(4)(b)).
• Registration of SSSIs as a land charge (Section 28 (1)).

Introduction
• Provision for Nature Conservation Orders (Section 29).

In October 1981 the Wildlife and Countryside Act
introduced new legislation governing many aspects of the
work of the NCC and marked a major step forward in the
history of nature conservation in Britain. Particularly
important changes were made in the procedures for the
notification of Sites of Special Scientific Interest (SSSIs) and
new powers were granted to the NCC for the conservation
of these sites. Before the 1981 Act, SSSIs were designated
under Section 23 of the 1949 National Parks and Access to
the Countryside Act.

• Limestone Pavement Orders (Section 34).
• A greater emphasis on management agreements.

Requirement to notify
This apparently simple requirement has far-reaching
consequences. Prior to the 1981 Act, the NCC was required
to notify only planning authorities about SSSIs although, in
most cases, owners were also notified. However, some
owners live away from their land and can be extremely
difficult to identify. Furthermore, many land areas are
occupied and operated by tenants rather than owners. In
addition, before the 1981 Act, SSSIs were not registered as a
land charge and so, when these sites changed hands, the
new owner was often unaware of the designation. For these
and other reasons, the owners and occupiers of many SSSIs
were not aware of the biological or geological interest of
these sites; in combination with the limited powers
conferred by the pre-existing legislation, this left a
substantial gap in the protection provided by SSSl
designation Specifically, operations not requiring planning
permission, such as agricultural reclamation of pits or
afforestation, could be carried out in ignorance of the
interest, leading to the loss or damage of important
geological sites.

During its passage through Parliament the Wildlife and
Countryside Bill became the focus of a heated public
debate and attracted a record number of amendments.
One of the major objectives of the Bill was to provide better
protection for SSSIs against certain operations, mainly of
agncultural and forestry origins, which hitherto had b.ltm
generally exempt from planning control. The controversy
that arose inside and outside Parliament largely turned on
this issue and tended to focus on the impact of these
operations on biological features such as ancient
woodlands, heathlands, wetlands, and bird communities.
Since then, the public debate has continued largely through
a number of well publicised cases involving implementation
of the 1981 Act on biological sites.

Vacant

DrDB Norman

Dr S Campbell
Dr H Caldwell

Stratigraphy Branch

features of the Act for the conservation of geolOgical sites
are the following 

Conserving geological sites

Structure and permanent scientific staff of the Earth Science Division

In comparison, there has been relatively little publicity on
the effects of the 1981 Act on the conservation of geological
and geomorphological sites. This fails to reflect the far
reaching implications ofthe Act for the conservation ofthese
sites. In fact, the 1981 Act was Just as significant a
benchmark in earth science (referred to hereafter as
geological) conservation as in biological conservation. Six
years after the Act came into force it is now clear that the
new laws provide important new opportunities for the
conservation of geological sites of all kinds. This article
outlines the main sections of the 1981 Act which are
significant in this context and examines some of the new
opportunities for the conservation of earth science sites that
these have provided.

The new notification requirements introduced in the 1981
Act placed a legal obligation on the NCC to identify all
owners and occupiers of SSSIs and this has been a major
undertaking in itselCThe 1981 Act required the NCC to give
three months notice to site owners and occupiers of any
proposed SSSI notification. During this three months sites
were given no formal protection under the 1981 Act and
unfortunately a number of cases arose where sites were
damaged or destroyed during this period As a result this
requirement was abolished by the Wildlife and Countryside
(Amendment) Act 1985, thereby closing an important
loophole in the legislation Owners and occupiers are now
given a minimum of three months after the date of
notification in which to comment The notification lapses
unless confirmed by the NCC within nine months.

The main new procedures and powers

The Wildlife and Countryside Act runs to 128 pages, WIth 74
sections followed by 17 Schedules, The most significant
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buried in this way. Even in cases where the scale of the
operation has increased to the point where the planning
authority has become involved, it is often difficult or
impossible to remedy the conservation problems that
have arisen This kind of operation can now be specified
asaPDo.

An immediate benefit of the requirement to notify has been
a great improvement in the level of communication
between site owners and the NCe. In many cases, owners
and occupiers have become aware for the first time of the
scientific importance of features on their land and a new
emphasis has been placed on the need for the NCC to
explain to the public the scientific basis of its work

from local authorities to heal the scars of mineral extraction
quickly on environmental and amenity grounds, and partly
as a result of apparently more stringent application of public
safety regulations by the Mines and Quarries Inspectorate.
Consequently, working quarries can no longer be relied
upon to provide permanent rock faces alongside the
continuing exposure of good quality fresh outcrops. The
increasing trend towards rolling restoration is particularly
problematic where soft rocks are extracted, in Tertiary and
Quaternary deposits for example. In the past, disused clay,
sand or gravel pits were often abandoned without
significant restoration but this is no longer the case. These
soft rock sites now seem to be regarded as particularly
suitable for restoration to agriculture or forestry, often with
the threat of total loss of geological interest.

many small pits and quarries. Agricultural operations of
this type have damaged a number of geological SSSIs in
the past, but again, consultation over such proposals can
now be required

Nature Conservation Orders

• In recent years the afforestation of large areas of
The new requirement for SSSIs to be registered as land
charges should ensure that changes of ownership do not
invalidate notifications, since a solicitor's search during
conveyancing should reveal the designation to any
prospective purchaser.

countryside has reduced visibility and restricted access
to many areas with geolOgical and geomorphological
interest. Regular consultations with the Forestry
Commission have limited the damage to SSSIs caused by
this work but there have been cases where important
geological sites have been adversely affected
Furthermore, independent commercial forestry
operations have paid less attention to the needs of
conservation The inclusion of forestry operations as a
PDO now makes consultation with the NCC over these
operations a legal obligation on forestry undertakings.

Potentially Damaging Operations
One of the most important requirements of the Wildlife and
Countryside Act is for the NCC to provide every owner and
occupier with a list of operations which could damage the
features of interest. A Potentially Damaging Operation
(PDO) list has therefore to be produced for each SSSI,
carefully tailored to reflect the nature of the geological or
biological interest.

• Many geomorphological features such as periglacial
patterned ground, shingle ridges or beach complexes
can be seriously damaged by normal agricultural
practices such as ploughing or rotovating. Whilst
exempted from planning control, these operations can be
listed as a PDO, thereby offering for the first time a
measure of control where scientificany important features
could be damaged

Although the PDO lists supplied for many geolOgical sites
contain no more than six to eight operations, many SSSIs are
ofjoint biological and geolOgical interest and, in these cases,
lists may include over 20 operations or sets of operations.

It is important to reCOgnise that site owners or occupiers are
not prohibited from carrying out these operations but are
required to give four months written notice to the NCC of
their intention to do so. Where the operations proposed are
thought likely to be damaging to the scientific interest, the
NCC will seek discussions with the owner or occupier over
possible modifications. This may involve a change in
management to'safeguard or enhance the scientific interest
and perhaps a management agreement, which could
involve financial compensation under certain
circumstances. If a dispute arises over the terms of an
agreement,' there are provisions for arbitration If the NCC
objects outright to a proposed operation, it may also offer to
purchase or lease a site for management as a nature
reserve. Four months are allowed for the resolution of these
cases. Exceptions to the protection provided by this new
consultation mechanism are operations carried out under
planning permission, or emergency works. An important
example of the former type would be the normal operations
of a working quarry
Some criticisms have been made of the use of PDO lists and
the implementation of the full range of provisions ofthe
Wildlife and Countryside Act on geological sites. However,
the value of the new mechanisms for consultation
introduced by the Act is considerable and some ofthe more
obvious examples are explained below 

• Another type of agricultural operation which can
seriously threaten some geomorphological features is
land drainage. This can have a devastating impact on
scientifically important peat deposits notably where
pollen remains, of importance for dating seCtirnents and
for charting vegetation changes during and since the Ice
Ages, have been preserved because of a permanently
saturated condition Land drainage schemes on upland
moors, generally referred to as moor gripping, can have
equally serious effects on cave systems downstream.
Normal moorland griPS are deep ditches dug downslope
at regular intervals of a few metres. During rainfall these
act as conduits and provide a large inflow to the drainage
network, which can generate a large and sudden surge
in water flow within a stream. Where such streams feed
into a cave network, the consequences can be very
damaging for a number of reasons. Firstly, cave
formations, many ofwhich are extremely delicate, can be
destroyed by the surge. Secondly, cave deposits, some
of which are extremely important ~ charting the history
and evolution of cave networks, can be physically
eroded and removed from the system Thirdly, the
sudden increase in stream flow can lead to
unpredictable and rapid changes in water levels within
the cave passages, presenting a serious safety hazard to
cavers. The PDO list now provides a mechanism for
consultation over works of this kind

• Dumping of agricultural waste is normally exempt from
planning control. Although this is often a small scale
operation, many small quarries and outcrops have been

• The modem trend towards increasing the size of fields
and the use of larger machinery for agricultural
operations has encouraged the regrading and infilling of
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Where a site 0wner or occupier has given notice to the
NCC of his intent to carry out a notified damaging operation,
a four month period is permitted for negotiations, within
which the operation may not be carried out. Where
negotiations fail to reach any form of agreement within that
period, the NCC may apply, under specified
circumstances, to the Secretary of State for a Nature
Conservation Order under Section 29 of the 1981 Act.
Where applied, a Nature Conservation Order prohibits any
person from carrying out any operations specified in the
Order for a 12 month period. Within the extended period,
negotiations for a management agreement may continue or
the NCC may invoke its powers for compulsory purchase,
again under specified circumstances.

Other important examples where management practices
need careful consideration include the cave networks
selected for SSSI notification. These cave systems face many
threats from both external physical damage and threats
arising through misuse or overuse. To achieve a balanced
approach to the management of these sites the NCC will
need to undertake detailed discussions with cave users,
caving organisations and the owners and occupiers of the
land

Although the conditions under which a Nature Conservation
Order may be imposed are strictly defined, these orders
give important additional protection to SSSIs. Up to the
present, the number of cases where the NCC has needed
to apply for a Nature Conservation Order is small. The first
such order granted in Scotland was on a site of
geomorphological interest, Carstairs Kames SSSI, in 1983.
The kames represent an exceptionally fine suite of ../'
fluvioglaciallandforms, consisting of a series of ridges more
than six kilometres in length and reaching 25 metres in
height. In 1982 the owner of a large part of the kames
informed the NCC of his intentions to level the area in his
ownership by bulldozing off topsoil and infilling hollows.
Subsequent negotiations failed to obtain agreement over
compensation which could be paid by the NCC in return for
the withdrawal of the proposed regrading work After
careful consideration the NCC applied to the Secretary of
State for Scotland for the application of a Nature
Conservation Order, to prevent the destruction of a large
proportion ofthe geologicalinterest. This order was granted
in November 1983 and negotiations have continued since, in
the hope that a management agreement can be reached

Careful consideration of management methods is also
required at some mineral and fossil localities, particularly
where material of high commercial value occurs. The
management for conservation of nationally important sites in
these categories poses special problems, partly
exacerbated by divisions of opinion within the geological
community.
The new and more comprehensive conservation legislation
available to the NCC through the 1981 Act provides a much
more effective framework for dealing with these problems
Detailed discussions during the renotification of geological
SSSIs provide an ideal opportunity to explain this new
statutory framework and consider in detail which of the
management options available would best suit the need of
geological conservation In many cases, an appropriate
management scheme for the site can be arranged by
informal agreement between the owner or occupier and
the NCe. However, where the NCC seeks significant
changes in management practices, a formal management
agreement may be required Whilst the legiSlation making
provision for such agreements dates back a number of
years, the 1981 Act places much greater emphasis upon the
use of these, to ensure management compatible with the
needs of conservation

Site management and management agreements

In the past the management of geological SSSIs has not
attracted as much attention as the management of biological
SSSIs. Many geological sites seemed not to require specific
management for conservation purposes, for example
coastal sections in hard-rock areas. This has also applied to
working quarries and many disused quarries but recently
changing practices in the management of extractive sites
have considerably altered this situation Detailed
discussions with quarry operators during the renotification
of geological SSSIs under the 1981 Act have revealed a
significant shift towards rolling restoration of working
quarries. This has come about partly as a result of pressures

Limestone Pavement Orders
Bare surfaces of limestone bedrock divided up by a
networkoffissures(grykes) into apattern ofseparate blocks
(clints) are a characteristic landform of some upland areas of
Britain, particularly the western Pennines. Unfortunately the
limestone blocks are rather vulnerable and many of these
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pavements have been sporadically worked for many years,
sometimes within commoners rights. Sadly, however, these
are fossillandforms, probably dating from the late
Quaternary and therefore the damaged areas cannot be re
created. For this reason, Section 34 of the 1981 Act is very
important in providing new protection for areas of limestone
pavement. Where the NCC has notified a limestone
pavement as an SSSI, the county planning authority may
designate the area under Section 34 and thereby prohibit
the removal or disturbance of the limestone pavement.

It is also clear that the provisions of the 1981 Act, whilst
supplying new powers to the NCC, also impose a
considerable extra responsibility, particularly in the
monitoring and management of SSSIs. To confront and
tackle some of these difficult management problems
requires both an extension of current knowledge on
physical solutions as well as a better understanding of the
costs involved, to enable consistent and effective choices to
be made. There is also a need for a more productive inter
play of ideas between the NCC and the geological
community to ensure that solutions to these problems
properly reflect the consensus of opinion amongst those
geologists with an active interest in the sites.

Summary
The main elements of the 1981 Act which directly affect
geological SSSIs have been outlined in the preceding
sections. Some of the main advantages in the conservation
of geological sites may be summarised as follows

Cave SSSIs and the Priddy case

• Better communication with site owners.

Intrcxiuction

• Better understanding by site owners and occupiers of the
interest of sites.

It seems likely that, during 1986, more was said and written
about the notification of cave SSSIs than any other topic in
earth science conservation. One particular case, at Priddy
in the Mendips, hit the headlines and created a welter of
correspondence between landowners and cavers on the
one side and the NCC and the Department of the
Environment on the other. So much has been said and
written that it is difficult to go back over the ground without
becoming submerged in details. Despite this, the facts of
the case are fairly straightforward and provide an
illuminating insight into some of the more controversial
aspects of the implementation of the Wildlife and
Countryside Act on earth science sites.

• Better protection from many damaging (mainly
agricultural and forestry) operations formerly exempt
from planning control and, therefore, beyond the powers
of the NCC to control.

• An increase in the detailed assessment of the
management requirements of sites.
• A clear framework of management agreements to
enable the NCC to compensate site owners for costs of
losses incurred through management of a site for
conservation purposes.

The timetable of major events at Priddy can be summarised
as follows:

• Better long term protection arising from the registration
of SSSIs as a land charge

Conclusions
There can be no doubt that the Wildlife and Countryside
Act marked a major advance in the progress of geological
conservation in Britain. The new legislation provides a
considerable extension of the protection provided prior to
the 1981 Act, creating fresh opportunities for site
conservation and leading towards a number of significant
indirect gains in the public understanding of geological
conservation and nature conservation as a whole. On the
other hand, the increased communication between site
owners and occupiers and the NCC arising from
implementation of the 1981 Act has revealed that many
people know little or nothing of geology or physical
geography and, at times, this causes considerable
difficulties in explaining the importance of earth science
sites and the need to conserve them. To help alleviate this
problem, the NCC plans to provide more and better
explanatory literature for owners of geological SSSIs. In this
context, geologists who visit SSSIs for fieldwork could help
immeasurably by adopting a more constructive approach to
the site owners whose land they use, by both seeking
permission for access and taking the trouble to explain the
geological features they wish to study. Our experience has
shown that good personal contacts with site owners are of
great benefit in achieving long-term conservation
objectives.
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1967

Eastwater Cavern, St Cuthbert's Swallet and
Swildon's Hole notified as separate SSSIs.

1977

Cave SSSI Review Working Group of the National
Caving Association (NCA) and British Caving
Research Association (BCRA) commissioned by
the NCC to review national coverage of cave
SSSIs.

1978

Initial report from the Council of Southern Caving
Clubs (CSCC) recommends notification of the
entire Wookey Hole catchment including the
Priddy area.

1980

Final report of Cave SSSI Review Working Party.

1981

Revision of boundaries of cave SSSI proposals at
meetings of Working Group.

1981

Wildlife and Countryside Act becomes law.

1983

Boundaries reduced to areas overlying proven
cave passages.

1985

The NCC's South-West Region staff begin
notification consultations with landowners and
occupiers in the Priddy area.

record of geomorphological events can be studied. To
return to piecemeal cave conservation would put back
progress by almost two decades.

Cave SSSI boundaries

Consultations with owners and occupiers

The definition of boundaries is a crucial issue with all types
of SSSIs and perhaps nowhere more contentious than at
cave sites. The designation of cave SSSIs presents unique
problems, since areas of the ground surface which may be
of no special scientific interest need to be designated in
order to conserve cave systems lying beneath them. A pre
requisite for this is, of course, the existence of reliable cave
surveys for the systems to be designated. However the
drawing of boundaries for these sites is not a simple
mechanical process even if these surveys exist, since a
number of different approaches can be adopted. The
drawing of boundaries is an integral part of the site selection
process and would normally be undertaken simultaneously.
When the NCC originally asked the NCNBCRA Working
Group to review cave SSSIs it was agreed that site
boundaries would be drawn around the catchment area for
each system. This was to provide some protection against
the possible impact of water pollution entering the cave
systems. However, it was later realised that this approach
would, in some cases, have led to the inclusion of vast tracts
of land where no special scientific interest could be proved.
This would clearly have been impossible to justify and so
this approach was abandoned. During 1983 a series of
meetings were held with representatives of the Working
Group and the site boundaries were redrafted. The new
boundaries were drawn to include only land above ~ven
cave passages. For practical purposes and to comply with
Land Charge registration requirements, site boundaries
need to follow recognisable features on the ground, such as
walls, fences or tracks. However, in some areas, for
example where systems underlie open moorland, there are
no convenient features. In such cases boundaries may have
to follow a straight line between two fixed points

At Priddy, the NCC was accused of adopting a heavy
handed, bureaucratic approach and of dealing with the
local community in an insensitive manner. In fact the 1985
Wildlife and Countryside (Amendment) Act abolished the
requirement for three months notice to be given to site
owners and occupiers of an impending SSSI notification.
This was the result of a number of cases where proposed
SSSIs (mainly of biological interest) were damaged or
destroyed in the three months 'loophole' during which the
site received no statutory protection. Since the 1985
amendment, the NCC has had no statutory duty to give
warning of an impending notification, or engage in prior
consultations with owners or occupiers; indeed in some
cases it would probably endanger the site to do so.
Thankfully, however, such cases are rare and regional staff
of the NCC continue to contact owners and occupiers in
advance of a notification and to offer to meet those who wish
to discuss the implications in detail. This was done in the
normal way at Priddy during late 1985.

Potentially Damaging Operations (PDOs)
Probably the most contentious aspect of the Wildlife and
Countryside Act has been the requirement placed upon the
NCC to provide site owners and occupiers with a list of
operations (known as PDOs) which could damage the
features of interest. Two important aspects of this list need to
be explained: firstly the list is not time-limited and therefore
applies indefinitely; it therefore needs to be absolutely
comprehensive. Secondly, each site has a smgle list of
operations, however large it may be, and however many
owners and occupiers there may be, Every owner and
occupier on a given site therefore receives the same list
and in some cases this can be very long. This may well
seem excessive to the owner of a small plot of land,
especially where the interest lies in a cave system out of
sight, several hundred feet below the surface. However, the
legislation makes provision for this situation by enabling the
NCC to provide a Letter of Consent for an individual owner
or occupier for operations which would, within that
ownership, have no 'effect on the features of interest.

In general, these principles have been successfully applied
on the 23 cave systems so far notified under the ne,,:, Act.
However, during 1986 a question emerged in the Priddy
case which illustrates another fundamental problem in
defining site boundaries. A dispute arose over the inclusion
within the site boundary of four small caves. It was argued
that these caves are of little scientific significance and
should be excluded from the site. However this argument
could be applied to small sections of many other sites and, if
this principle were to be accepted, cave SSSIs would need
to be reduced to small isolated segments of the highest
scientific importance which would almost certainly be
unconservable. In fact, the underlying philosophy of cave
conservation has recently been moving in the opposite
direction, towards the designation of whole systems. In
essence this is because the systems as a whole represent
integrated networks reflecting the evolution of underground
drainage over many millennia, and recording the effects of
climatic variations, base level changes and the evolution of
the surrounding landscape As far as possible, whole
systems need to be conserved to ensure that this unique

At Priddy this mechanism has been a central issue in the
controversy. For most sites with only cave interest, the list of
PDOs would be relatively short with perhaps seven or eight
'operations'included. However, the Priddy Caves site
overlaps with a biological site known as Priddy Pools and so
a composite site known as Priddy Pools and Priddy Caves
was proposed for notification. As a result, the PDO list had to
include operations which could damage the biological
interest as well as the caves, and became very long. This
long list caused a strong reaction amongst owners with no
biolOgical features of special interest on their land. As a
result access to the caves was banned, thereby putting
pressure on the regional cavinq council, the Council of
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Southern Caving Clubs, to intervene, From that point, the
controversy escalated with landowners and cqvers alike
attacking the NCe. In reality, the actions of the NCC had
been entirely consistent with the legislation and the
controversy seemed to reflect a basic reluctance to accept
the new statutes for nature conservation,

Cave liaison
The past 18 months have demonstrated clearly the need for
closer liaison between the caving world and the NCC, both
at local and national level. At the Ingleton meeting of the
National Caving Association in June 1986 the Council of
Southern Caving Clubs specifically requested that the NCC
should make contact at regional level with the regional
caving councils, to discuss cave SSSI notifications. This
request has now been met in every region. However, cave
conservation is site specific and caving itself is organised
very much at local (club) level. It has therefore been
suggested that, as a further objective, a liaison group should
be set up for each of the cave SSSIs so that clear lines of
communication can be established. This is particularly
important where several clubs have a major interest in a
single system. At present the NCC could be placed in the
position of receiving contradictory advice from different
individuals with equally legitimate interests in a site, Clearly
this is not desirable, either to the caving community or to the
NCC, and could lead to great difliculties, Hopefully, clubs
will agree to set up liaison groups and nominate a single
individual to act as a liaison officer for contacts with the NCC
to ensure that these potential problems can be avoided.

Remedial action at Priddy
The biological and cave interests at Priddy only overlap in a
relatively small area at St Cuthberts Swallet. Consequently,
a way to relieve the problems was available, by separating
off the greater part of the cave site from the biological area.
The result of this action was to confine the lengthy
composite PDO list to the biological Priddy Pools SSSI,
incorporating only the St Cuthbert's Swallet cave area, and
the notification of this site was confirmed in March 1986, The
bulk of the Priddy Caves site remains to be renotified but
consultations have recently begun again with the
landowners and the CSCC in preparation for this,

Cave SSSI access
The events at Priddy have provided an object lesson in the
importance of good relations with landowners, both for the
practice of nature conservation and for the continuation of
caving as a scientific or recreational activity, At times during
1986 the NCC was charged in the caving press both with
trying to take control of access to cave SSSIs and of showing
disregard for the relationships between cavers and
landowners over access, In fact the NCC has no statutory
powers to take control of access to any SSSI and this
remains firmly in the hands of site owners, The only way
(apart from National Nature Reserve status) in which the
NCC can become involved in access arrangements is
through a management agreement, and at no time was this
ever proposed at Priddy, This course of action would not be
considered on cave site without a specific request from
cavers or landowners and, in fact, there is only one such
agreement under consideration at the moment, at a site in
North Yorkshire where local cavers and the regional caving
council have been closely involved.

The NCC's aim is to ensure that the process of onshore
hydrocarbon exploration and development should take
place with minimal disturbance to the natural environment.
The mid-1980's are seeing these onshore developments
as..surning a growing importance as new technologies make
the exploitation of onshore resources commercially
attractive, The guidelines explain the context of nature
conservation, on-shore prospects, and the planning
framework in,which both can operate, The guidelines then
outline the ways in which a co-operative partnership
between industry and environmentalists can minimise the
environmental impact of such developments,

Energy liaise closely to ensure that damage to SSSIs is
avoided. Copies of the guidelines are available from
England Headquarters, NCC, Peterborough.
A further publication Nature conservation gwdelines for
mineral exploratJ.Cm, winning and restoration is currently
being planned. Unlike the onshore hydrocarbon industry,
the minerals industry already has a major impact on the
environment. Again consultation between the industry, the
NeC and other interested parties will be emphasised. Such
consultation can be of mutual benefit to all concerned, in
saving time and money through the identification and
resolution of potential conflicts, A second major theme will
be the restoration and aftercare of workings and will
address the need to restore biological habitats and to
conserve geological exposures within quarries scheduled
for landfill, The project is in its early stages and publication
of the guidelines is planned for 1989, The production of joint
guidelines is also being discussed with other parts of
industry, including the Central Electricity Generating Board
and the British Coal Corporation,

To date, onshore hydrocarbcn development has not
directly threatened earth science SSSIs, but the NCC is
aware of its responsibilities in the wider environment.
Drilling operations pose little threat because these activities
can usually be sensitively located away from identified
features of interest. Pipelines associated with production
wells are more problematic, but re-routing to avoid large
features of geological and geomorphological interest can
resolve the problem. The NCC and the Department of

Onshore oil and gas provinces
in England, Scotland and Wales

f

Progress with cave notifications
At the end of March 1987, following a massive effort, the
NCC passed the 80% target for SSSI renotification, On the
caving front, the Cave SSSI Review Working Group
recommended 48 sites for notification. Of these, 32 were
pre-existing SSSI and, so far, 18 of these have been
renotified. Of the 16 new sites recommended, 5 have now
been notified and work is in progress on the rest. Clearly
there is a lot more work to be done but steady progress has
been made in the past 18 months,
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A leaflet entitled Protect Our caves, published by the
National Caving Association with grant aid from the NCC
and the World Wildlife Fund, is available from the
Conservation Officer, National Caving Association, do 12
Chapelfield, Oakhill, Bath BA3 5BD.

During 1986 the NCC published several statements setting
out our views on cave access arrangements, It is fully
accepted that knowledge and expertise of cave systems
resides primarily within the caving fraternity and that the
practical management of underground activities should be
undertaken by cavers and caving organisations, within the
constraints imposed by owners of the land. The NCC
recognises this and actively supports the negotiation and
maintenance by cavers of responsible access agreements,
These arrangements lie at the heart of cave conservation
and to accuse the NCC of disregarding them is highly
misleading It is hoped that, with the help of the NCC if
required, more and improved access arrangements can be
negotiated by cavers to provide a better framework for the
conservation of caves generally and cave SSSIs in
particular,

Nature conservation guidelines: a new
co-operative strategy for conservation and

industry
For some years the NCC has seen the potential in
promoting a voluntary approach to nature conservation
based on a partnership between conservationists and
developers, This approach is embodied in the NCC's 1986
publication of Nature conservation guidelines for onshore oil
and gas development. The project was financially
supported by British Petroleum plc, and is the result of close
consultation with industry, local and central government,
and the voluntary conservation bodies,
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Invited feature

• Mineral collecting at mines and mining sites.
are usually regarded as 'eyesores' by the general public
and suitable for landscaping, There are now about 20
societies throughout Britain (ranging in size from 10 to 500
members) who are actively canying out research and
preservation of disused mines, As an academic discipline,
mining history is carried out by persons with a surprising
range of qualifications from mining engineers to geologists
to the complete amateur. One advantage of this mix is that
just about every aspect of a project can be dealt with from
within the ranks of mining historians themselves, whether it
be academic or practical.

NAMHO - profile of the mining historians'
association
AJPearce
Secretary to the National Association of Mining History
Organisations

To many people, the images of a caver and a learned
archaeologist are poles apart. One is stereotyped as a
rather masochistic muddy individual and the other as an
absent-minded professor burrowing for bits of potteryl The
truth is very different and in addition there is a third type of
person who falls somewhere between these two activities
the mining historian.

'.

not differentiate between the various persons going
underground. Some mines have been literally stripped of
mineral, sometimes using explosives, and there have been
occasions where access has been denied for everybody
because the land owner is fed up with what is literally theft
of his property. There is an understandable problem where
a mineral collector cannot tell immediately if he has a good
specimen and wishes to take more than one out for
cleaning. This, however, is sometimes taken to extremes
where perhaps a rucksackful is removed and most
specimens are subsequently thrown away. Another
tendency, albeit not common, is to take out additional
specimens which can be sold to offset the cost of travelling
to the mine. If mine visitors are truly interested in
mineralogy, they must incur the necessary expenses as
people do for other interests.

as well as producing codes of practice. To date, codes of
practice which are generally available to non-members
are-

Mining history has many aspects ranging from pure
exploration of disused mines, surveying, recording,
preservation of artifacts, to archival research and publishing
through the societies' own bulletins. As a public relations
exercise, they often carry out safety work such as capping
or gating of mine entrances which is usually associated with
access agreements with the mine or land owner. The
majority of disused mines are on private land and it is
essential to build up good relations to ensure continued
access. As part of the continuing effort to educate the public,
interpretation of mining sites and artifacts is actively
pursued and there are now many museums which are
wholly or partly devoted to mining.

There are few parts of Great Britain that have not
experienced some form of mining over the years and coal
mines are in fact outnumbered by workings for other
minerals, these workings normally being collectively
termed as metalliferous mines. Interest in the history of
mines and mining has only really developed during the last
25 years as interested people saw artifacts and buildings
beginning to disappear. Like most of industrial archaeology,
the sites which are of particular interest to mining historians

At one time, there was little or no communication between
these various organisations and their efforts were often
fragmented and duplicated. In 1979, a Mining Conference
was organised at Beamish Museum and was attended by
members from most of the major museums and societies in
Britain who were interested in mining history, This was a
great success in breaking down the previous parochial
attitude and it was decided to form a national association
which became known as NAMHO - the National
Association of Mining History Organisations. The
Association is made up of one representative from each
member organisation, regardless of size, the main
membership stipulation being that the organisation has an
interest in mining history. The representatives meet three
times a year but much of the administration is carried out by
the officers, as well as by individuals nominated to carry out
specific tasks. Total membership now comprises 37
societies and museums and an affiliate membership has
been introduced for other organisations which do not quite
fulfill the membership requirements.
The main function of the Association is to act as a national
focus for liaising with other bodies as well as encouraging
member organisations to develop their techniques. Since it
is an accepted principle that NAMHO does not interfere
with the running of its member organisations, it carries out
the latter function by organising conferences and seminars

Negotiating a flooded underground shaft in
Ecton Copper Mine, StaffordshIre

16

• Removal of artifacts from mines and mining sites.
• Mine exploration for novices.
A set of guidelines for leaders of parties in mines is
currently in preparation and should be available by August
1987 A code of practice on site recording and surveying is
currently being revised and should be available by the end
of 1987 A further code on access restrictions to mines used
as bat hibernaculae is being developed in conjunction with
the Council of Bat Groups of Great Britain and, again, should
be available later in 1987. In order to ensure maximum
dissemination, all these codes are free of copyright and free
of charge. They are available from the NAMHO Secretary
on receipt of a stamped addressed envelope.

Most mining historians can tell tales of seeing mineral
collectors underground struggling out under massive loads
of rocks. This has done nothing to improve their impression
of mineral collectors as a whole and has tended to foster a
widely-held belief that a mineral collector equates to a
mineral dealer. Whereas this is grossly unfarr to the great
majority of mineral collectors, it is unfortunately a vicious
circle since such prejudice prevents communication and
thus prevents the true situation being known. One spin-off
from this is a growing tendency in mining history
publications to avoid giving site locations of mineralogical
interest for fear of causing over-collection and the
consequent problems. This is a situation that should be
tackled by bothsides. On the part ofmining historians, more
communication and liaison is necessary to demonstrate that
most mineral collectors are responsible persons. On the
part of mineral collectors, a more disciplined approach is
called for, to ensure that they are much more selective
about what they hammer and remove from mines.

In representation of its members, the first problem NAMHO
tackled was the legal liability of mine owners and the
access restrictions this caused. This problem was mostly
overcome by arranging for third party liability insurance for
its members as well as the facility for extending such cover
to land and mine owners themselves. In addition, NAMHO
was involved with other organisations in lobbying MPs and
liaising with the Lord Chancellor's Office, resulting in the
passing of the Occupiers Liability Act 1984 which gre.4fl1y
relieved the problem. Future access is still very much
reliant on good public relations and this is an ongoing
function of NAMHo.
NAMHO is being increasingly consulted by departments of
both local and national government in respect of matters
concerning disused mines. There is a growing awareness
of the danger of forgotten mining sites which could cause
future subsidence and NAMHO has been represented on a
working party of the Department of Environment. This has
resulted in proposals to set up a national databank of mining
sites and guidelines over methods of making mines safe.
Among other things, NAMHO is currently liaising with
several local councils over proposals for interpreting mining
sites for tourism purposes. As can be seen, NAMHO
represents a wealth of knowledge and expertise in the field
of mining history and exploration throughout Britain. Despite
this, it is not too proud to deal with even the smallest query
and can be used to get in touch with the appropriate
organisation or individual that can offer assistance.

The other cause for concern with mining historians is the
needless destruction of mining features Again, lack of
communication is probably to blame in that some mineral
collectors do not realise the importance of these features
from an archaeological viewpoint. Perhaps the classic
general example is where there are piles of deads (waste
rock) left underground. It is very common to find such
features have been pulled down and sorted through in the
search for mineral specimens. Perhaps to some people they
appear just that - piles of waste rock. To a mining historian
they are very important in that their position and shape can
give important iriformation on working methods. In addition,
items like clay pipes were often left in the spaces and these
are very useful in dating the workings. By pulling the deads
down, not only are such items crushed but the passages
become much more difficult to negotiate with piles of rocks
on the floor. Perhaps more sigrtificantly, such piles of deads
often performed two functions for the older miners. As well
as saving them the trouble of taking them to the surface,
such deads were often carefully stacked in positions where
they supported the roof or sides of a passage. By removing
such features, there is a great possibility that collapses may
occur which will seal off sections of the mine for ever (and
the remover may be the wrong side of the collapse l). It is

So how does NAMHO view the geologist or mineral
collector? As happens amongst mining historians
themselves, a few irresponsible individuals can create a
bad image for everybody. In the past, certain mining sites
have been very popular with mineral collectors and mining
historians have faced a great deal of difficulty with land
owners over access. The big problem comes where
mineral collecting is carried out on a wholesale basis,
sometimes for commercial gain, since the land owner does
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most irn}X)rtant both from a safety and archaeological
viewpoint never to interfere with any features in a mine. If
you must remove minerals, please restrict your activities to
actual rock faces and again check their stability before
proceeding.

irn}X)rtant here since what is obviously valuable to one
interest may not be obvious to the other. It would be far
better if such sites were made known to all interests and
arrangements made for a common access }X)licy. 'This
might stop unauthorised entry and unintentional damage
being done through ignorance

The final }X)int I would like to make is over liaison for
preservation pUI}X)ses. Both mining historians and
geologists regard certain features in mines and at surface as
either unique or worthy of preservation in situ. There are
various methods of protection, such as scheduled Ancient
Monument or SSSIs and sometimes the area is physically
protected to prevent unauthorised access. Liaison is

If anyone is interested in learning more about NAMHO or in
the codes of practice, a stamped addressed envelope
should be sent to the Secretary, A JPearce, do Peak
District Mining Museum, The Pavilion, Matlock Bath,
Derbyshire DE4 3NR

Geological Conservation Review
statement on the scientific significance of the choice of sites.

Progress on GCR site selection

The objective of completing as much as }X)ssible of the site
selection by April 1987 necessitated a determined and
sustained effort on the part of NCC staff and external GCR
contributors. The result was that 1986/87 proved to be a
most productive period for the Review and the NCC is
grateful to the GCR contributors involved, without whose
commitment and dedication the task could not have been
done. By April 1987 a total of 2688 sites had been selected,
representing 85% of the projected total number of GCR
sites. Selection of the outstanding 471 sites will be
completed within the next 6 months. Progress on individual
selection blocks is summarised in the accompanying table.

In April 1986 a major effort to complete the bulk of the GCR
site selection stage within 12 months was initiated, in line
with the NCGs cOI}X)rate objectives for the financial year
As site selection approached its tenth year the NCC wished
to complete selection, in order to remove the last major
obstacle holding up the release of a large number of
notification packages which would enable SSSI notification
to be accelerated. We also wished to start detailedplanning
for publication of the results of the GCR, as a public
Progress on GCR site selection 15 April 1987

..

Stratigraphic blocks

Pack walls and other industrial archaeological features in Holmbank Chert Mine, Derbyshire
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GCRblock
Neogene
Palaeogene
Cenomanian-Maastrichtian
Aptian-Albian
Berriasian-Barremian
Wealden
Portlandian
Kirnmeridgian
Oxfordian
Callovian
Bathonian
Aalenian-Bajocian
Toarcian
Hettangian-Pliensbachian
Rhaetian
Permo-Trias
Permian'Marine'
Westphalian
Namurian England and Wales
Dinantian N England and Wales
Dinantian Devon and Cornwall
Dinantian SEngland and SWales
Dinantian Scotland
Devonian Marine
Devonian Non-marine
Ludlow
Wenlock
Llandovery
Caradoc-Ashgill
Llandeilo
Arenig-Llanvirn
Tremadoc-Cambrian
Torridonian
Precambrian England and Wales
Dalradian
Moine
Lewisian
total 37 blocks

Sites selected
15
25
34
33
11

10
27
13
32
8
43
49
16
28
13
37

Sites outstanding

10
2
35

5
4

6
5

5

6

20
56
48

17

66
9
22
33

11

55
39
36
45
39
36

5

20
35
39
11
36
81

2
9

99
10

1209
19

28
171 (1380)

Progress on GCR site selection - continued

Progress on GCR site selection - continued

Quaternary and geomorphology blocks

Structural blocks

GCRblock

GCRblock
Alpine of S England
Variscan of SW England
; Variscan of S Wales and Mendips
Caledonian of mid Wales
Caledonian of N Wales
Caledonian of the Lake District
Caledonian of the S Uplands
Miscellaneous Structures
total 8 blocks

Igneous and mineralogy blocks
GCRblock

Sites selected

Tertiary Igneous
SW England Igneous
Penno-Carboniferous Igneous
Old Red Sandstone Igneous
Caledonian Igneous
Ordovician Igneous
Mineralogy of Scotland
Mineralogy of SW England
Mineralogy of England *
Mineralogy of the Lake District
Mineralogy of Wales
Mineralogy of the Pennines

Sites outstanding

51

44
38

20
54

2

44

9

49
29
30

5

8

12

6

I

20

1

16

5

* excluding Lake District, the Pennines and SW England
total 12 blocks~

407

37 (444)

Palaeontology blocks
GCRblock

Sites selected

Palaeobotany Tertiary
Palaeobotany Mesozoic
Palaeobotany Palaeozoic
Silurian-Devonian Chordata
Penno-Carboniferous Fish!Amphibia
Mesozoic-Tertiary Fish!Amphibia
Birds
Mesozoic Mammalia
Tertiary Mammalia
Pleistocene Vertebrata
Penno-Trias Reptilia
Jurassic-Cretaceous Reptilia
Tertiary Reptilia
Palaeoentomology
Arthropoda

Sites outstanding

27
16

20

34
62

10
8
10

3

25
8
9
8

2

42
18

26

totals 15 blocks

20

5
18

3

7

4

283

83 (366)

Sites selected

Quaternary of Scotland
Quaternary of Wales
Quaternary of NE England
Quaternary of E England
Quaternary of Cumbria
Quaternary of the Pennines
Quaternary of the Midlands and Avon
Quaternary of the Thames
Quaternary of Somerset
Quaternary of SE England
Quaternary of South Central England
Quaternary of SW England
Pleistocene of East Anglia
Pleistocene Raised Beaches of S England
Flandrian Geomorphology and Sediments
Rivers
Tufa
Coastal Geomorphology of Scotland
Coastal Geomorphology of England
Coastal Geomorphology of Wales
Mass Movement
Caves
Karst

118
69

total 23 blocks

718

Sites outstanding

8

2

25

3
3

7
14

8

21

5

41
21
19
16

2

27

1

46

10

14
2
61
11
32

53
36

39

1

5

4

12

27

48
40

Publication plans for the GCR

133 (851)

GCR Publication Management Committee

Chair: Dr Derek Langslow (Director, Policy,
Planning & Services)

In August 1986 the NCC convened the first meeting of the
GCR Publication Management Committee (GCRPMC),
fonned to agree the timing, format and other aspects of
publication of the Geological Conservation Review and to
advise the NCC accordingly. The committee is chaired by
DrDerekLangslow(untilrecentlytheNCC'sAssistantChief
Scientist) and as shown on the accompanying table, is
composed of both NCC scientific staff and Advisorj
Committee/Council members The committee has now met
five times and determined that the original 95 specialist
GCR blocks will be published in 50 volumes, as the GCR
Series, over a period of 5 years. A general introductory
volume will put the GCR in context, explaining the rationale
behind the Review and the criteria employed in selecting
the sites. Of the 50 intended specialist volumes the first, the
Quaternary of Scotland, will be published in 1988 and work
on two further volumes, the Quaternary of Wales and the
Quaternary of the Thames, has already commenced. It is
planned that work on a further 5 volumes (Reptilia; Lower
Jurassic; British Tertiary volcanic province; Caledonian
igneous activity; Igneous activity of south-west England) will
be initiated later this year.

NCC staff members

Dr Bill Wimbledon (Editor-in-Chief of GCR; Head of
Palaeontology and Stratigraphy Branches)

Dr Keith Duff (Head of Earth Science Conservation)
Dr John Gardon (Head of Geomorphology and
Quaternary Branch)
Dr Des O'Halloran (Head of Igneous Petrology and
Mineralogy Branch)
Dr Laurie Richards (Head of Structural and
Metamorphic Geology Branch)
External members
Prof David Bowen (Royal Holloway and Bedford New
College; member of the Nature Conservancy Council;
member of the NCC Advisory Committee on
Science)
.
Prof John Knill (Imperial College, University of
LDndon; member of the Nature Conservancy Council)
Prof Ian Parsons (University of Aberdeen; member of
the NCC Advisory Committee for Scotland)
Dr Peter Banham (Royal Holloway and Bedford New
College; member of the NCC Advisory Committee
for England and Advisory Committee on Science)
Dr John Hudson (University of Leicester; member of
the NCC Advisory Committee on Science)

1
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Geological Conservation Review volumes
The following is the planned list of OCR volumes. Volume names are followed by the names of OCR selection blocks
included in that volume.
1 Palaeobotany 1
2 Palaeobotany 2
3 Fish-Arnphibia 1
4 Fish-Arnphibia 2
5 Reptilia
6 Mammalia
7 Invertebrates
8 Palaeocene-Pilocene
9 Marine Cretaceous
10 Portlanc:tian-Wealden
11 Oxforc:tian-Kirnrneridgian
12 Bathonian - Callovian
13 Aalenian-Bajocia
14 Lower ]urassic
15 Perrnian-Triassic
16 Marine Perrnian
17 Pennsylvanian
18 Mississippian 1
19 Mississippian 2
20 Marine Devonian
21 Non-marine Devonian
22 Silurian
23 Ordovician
24 Cambrian
25 Precambrian 1
26 Precambrian 2
27 Precambrian 3
28 Precambrian 4
29 Tertiary Igneous
30 Caledonian Igneous
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

Siluro-Devonian, Carboniferous and Perrnian Palaeobotany
Triassic, ]urassic-Cretaceous and Tertiary Palaeobotany
Siluro-Devonian fish and Arnphibia
Carboniferous, Perrnian, Mesozoic and Tertiary fish and Arnphibia
Permo-Triassic, ]urassic-Cretaceous and Tertiary reptiles and birds
Mesozoic, Tertiary and Pleistocene mammals
Insects and other arthropods
Palaeogene, Pliocene crags etc.
Berriasian-Barremian, Aptian-Albian and Cenomanian-Masstrictian
Portlanc:tian and Wealden
Oxforc:tian and Kirnrneridgian
Bathonian and Callovian
Hettangian-Pliensbachian and Toarchian
Non-marine Permo-Triassic and Rhaetian
Westphalian and Namurian
Dinantian of Scotland, N England and N Wales and Namurian
Dinantian of South-west Province, Devon and Cornwall and Namurian

Llandovery, Wenlock and Ludlow
Tremadoc, Arenig-Llanvim, Llandeilo and Caradoc-Ashgill
"Precambrian" England and Wales
Moine
Lewisian and Torridonian
Dalrac:tian
Ordovician Igenous, Old Red Sandstone Igeneous and Caledonian
Igneous

Permo-Carboniferous Ign.
Igneous of SW England
Mineralogy 1
Mineralogy 2
Structural 1
Caledonian
Structural2
Hercynian-Alpine
Pleistocene/Ho10cene (Quaternary) of Scotland
Pleistocene/Ho10cene (Quaternary) of Wales
Pleistocene/Holocene (Quaternary) of East Anglia
Pleistocene/Holocene (Quaternary) of the Midlands
Pleistocene/Holocene (Quaternary) ofN England
Pleistocene/Holocene (Quaternary) of SW England
Pleistocene/Holocene (Quaternary) of S Central and SE England
Pleistocene/Holocene (Quaternary) of the Thames
Coastal geomorphology of Scotland
Coastal geomorphology of England and Wales
Caves
Karst
Mass Movement
Fluvial of England and Wales
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SSSI notilication
The examples given above illustrate the complexities of the
renotification procedure and the attendant problems that
arise. The call upon earth science staff time, often involving
special site visits to advise regional staff and reassure
owners, has been considerable. There can be no doubt,
however, that the exercise was necessary and, on
completion, will afford SSSIs much better protection than
they had previously.

The Wildlife and Countryside Act 1981 laid down new
procedures fbr the notification of SSSIs. New and more
effective measures for site conservation were also
introduced but these could only apply to sites notified under
the new procedures. The NCC was therefore charged with
the task of renotifying all existing SSSIs under the new Act
as quickly as possible in order to ensure that sites would
receive the benefit afforded by the new legislation
The renotification exercise has proved to be a massive
undertaking and has absorbed a high proportion of the
NCC's corporate effort over the years since 1981. This partly
reflects the more complex nature of the new legislation,
particularly the requirement to notify all site owners and
occupiers. On some sites this can amount to several
hundred people and the administrative burden that results
is awesome. A further requirement of the Act is to provide a
list of Potentially Damaging Operations (PDOs) for each
SSSI; this has prompted a very large number of enquiries
from owners and occupiers, anxious to know how these will
affect future land management practices. For these reasons
progress with notification was slower than anticipated and
the NCC decided to sera target date of March 1987 for
completion of 80% of the renotification effort. Thanks to a
sustained effort by NCC staff this target was successfully
met; of some 1300 existing SSSIs which were of earth
science interest, 1057 were renotified or denotified
Throughout this period the work of the OCR had of course
continued and many new sites had been selected for SSSI
designation So far 280 of these have been notified under the
1981 Act
(Re)notification of earth science sites requires NCC earth
science staff to work closely with NCC regional staff who
are responsible for the fo:rrnal notification procedures. This
is especially true for the PDO lists which have given rise to
many enquiries. A single list is produced for each SSSI and
sent to every owner and occupier, even though a particular
operation on the list might apply to only part of the SSSI, and
therefore affect only some of the owners and occupiers. In
order to avoid misunderstandings it is important that the
NCC takes part in discussions to define operations within
each ownership which would not be detrimental, and to
issue Letters of Consent providing for these. In other cases
existing or planned land management practices may well
conflict with conservation of the site. Here, the NCC
negotiates with the owner or occupier with the aim of
reaching agreement over changing such practices. If this
involves extra costs, or loss of income or profit the NCC will
seek to negotiate a management agreement whereby
financial payments are made. Special considerations apply
to sites, such as quarries, for which planning permission
already exists for some of the operations on the PDO list In
these cases the list has no impact on the day to day activities
of the quarry, but is drawn up with a view to providing for
consultation in the long-term, after cessation of mineral
extraction.

23

Public Inquiries
A proposal for the construction of a pipeline assembly
corridor and maintenance road across the SSSI was made
by Land and Marine Engineering Ltd in 1986, who
produced an Environmental Impact Assessment which
concluded that damage to the biota during all phases of the
development would be moderate, The NCC considered
the report to be misleading and inadequate, especially as it
ignored any consideration of the impact on the
geomorphology and hydrology of the site, A Public Inquiry
was held in Tain in September 1986 following the calling-in
by the Secretary of State for Scotland of the application.

Development threat to Scottish dtme system
Morrich More SSSI, Ross and Cromarty

,

Morrich More is a coastallandform comprising the largest
expanse of saltmarsh in Highland Scotland, a developing
and healthy dune system, and a fine and virtually
undisturbed area of machair, The saltmarsh exhibits the
finest example of parallel drainage seen anywhere in
Britain, The saltpans on the marsh are well-developed and
show a clear relationship with naturally occuning sub
surface pipes, In addition the landform complex records the
history of land and sea-level changes in the region spanning
the last 6000 years filly development would result in
damage to this internationally important site, The presence
of the Royal Air Force bombmg range, whilst disturbing
part of the northern area of the site, has nonetheless
afforded a measure of protection to the landform and its
flora and fauna. Morrich More is both a Grade 1
Nature Conservation Review site and a GCR site,

At the inquiry the NCe's earth scientists presented
evidence, based on several months research, outlining the
complex nature of the substrate and its drainage, Special
emphasis was placed on the saltmarsh area, which would
carry 70% of the proposed development It was pointed out
that the layers of peat and sand, coupled with the
development of saltmarsh pipes, rendered the area
unsuitable to carry either a road or a pipeline assembly

corridor. Dr K Gillrnan of the Institute of Hydrology,
representing the NCC, confirmed the inadequacies of the
drainage capacity of the proposed structures in an area
subject to tidal dynamics, Moreover, tidal analysis studies
showed that for 60% of all tides the proposed road and
pipeline would be submerged by sea water or subject to
wave action. This information was received with surprise by
Land and M;rrine who had stated earlier that the saltmarsh
was 'rock-hard', a surprising remark given that the
proposed structures would traverse several areas of
quicksand.

site boundary and the NCC accordingly raised no
objections. Phase II of the scheme affected 2.8 hectares part
of the proposed SSSI and was initially opposed outright by
the NCe. Subsequently, NCC geologists concluded that it
would not be possible to construct a good case for
preserving this part of the quarry, as opposed to any other
part of the site because of the dispersed nature of the
interest, and on this basis the NCC objection was removed.
In fact the working part of the quarry (outside the phase II
area) covers 19,8 hectares, and so that the loss of the phase
II part of the site represented only 10% of the total area of
the original SSSI proposal. Since no objection against refuse
disposal in the phase II area was sustained by NCC, this
area was omitted from the revised site boundary, notified as
an SSSI in July 1986.

At the inquiry the NCe's coastal ecolOgist outlined the
botanical importance of the site, and showed that most of
the pipeline corridor and road would obliterate the
transition saltmarsh, with loss of several rare sedges

The Highland Regional Council refused the infill application
on environmental grounds Caithness District Council then
took the matter to Appeal and a Public Inquiry was held in
February 1987. At the Inquiry the NCC did not oppose the
scheme outright but, arguipg that every effort should be
made to safeguard the geological interest of the Phase II
area, proposed that certain exposures should be retained
and that measures to avoid accumulation or seepage of
leachate into the adjacent geolOgical SSSI, should be
included. Caithness District Council responded with an
amended proposal allowing for leachate containment but
the Recorder ruled that this amended the proposal to such a
degree that the Inquiry could not consider it The Inquiry
was thus adjourned. In June 1987 Caithness District Council
abandoned their plans to tip at Spittal, after receiving details
of the revised design and operating scheme from their
consultants, and having considered the cost of the new
proposals, Instead, the Council intend to investigate other
options for waste disposal, including incineration and
privatising waste disposal, Should any revised proposals for
Spittal be forthcoming in the future, NCC will continue its
efforts to ensure that the geological mterest of the SSSI is
maintained.

Prior to the inquiry the mode of transport of the pipeline
offshore was somewhat unclear, but it became apparent
during the inquiry that the pipeline, towed by bar<Jes,
would be dragged along the seabed and weighted down
with chains, The implications for the marine environment
are obvious, and local fishing interests would be affected,
although Land and Marine offered compensation to
fishermen if they could prove declining catches or loss of
income, Seals are common in the vicinity of the Morrich
More site and the declared intention of the developers was
to have them removed should they provide a nuisance
during pipeline construction and towing operations.
We await the Secretary of State's decision on this c~,and

will report the outcome in a later issue,
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The Nee and the Spittal controversy
Spittal Quarry SSSI, Caithness

The Middle Devonian lacustrine flagstones of Spittal Quarry
are renowned for their fossil fish remains, The fish, although
sparsely distributed within the beds, are important not only
for their taxonomic status but also by virtue oftheir large size
and completeness of preservation. Spittal is the type locality
for Dickosteus threlplandi and "Cephalaspis" magnifica,
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Pressure on coastal SSSIs in Dorset
Threats to geological SSSIs are particularly frequent on the
south and south-eastern coasts of England, and dealiIlg with
the resultant casework is a major part of the work load of
staff in the Earth Science Division. The most obvious
pressure is the demand for coastal protection works in
areas where relatively soft Mesozoic and Tertiary rocks are
subject to marine erosion. Other problems arise from
pressures to develop and exploit coastal features in a
variety of ways, In the last twenty years, for example, many
important localities along the south coast which provided
exposures of Tertiary strata have been lost, and this endows
those sites where significant geolOgical interests survive
with enhanced value, The following recent major casework
issues in wrset illustrate the sorts of issues involved and the
NCe's efforts to resolve them through negotiation, by
submission of expert evidence to Public Inquiries and, at
the last resort, by recourse to legal action.

In 1986 a proposal for partial infill ofthe quarry led to a major
outcry from vertebrate palaeontologists some of whom
criticised the NCC for its handling of the matter, It is
important in this context to review briefly the history of the
proposal, Although the site had not yet been formally
notified as an SSSI, the NCC had advised the planning
authorities that the site was to be notified, and since then the
Highland Regional Council has afforded the NCC full
consultation on any proposed developments at Spittal and in
September 1985 NCC received details of a proposal made
to Caithness District Council for a phased. partial infill of part
of the site with domestic refuse, Caithness District Council in
turn submitted the scheme to the planning authority, the
Highland Regional Council, for determination. Phase I of the
scheme referred to an area of 2.9 hectares outside the GCR
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Hengistbury Head SSSI

The decision to leave the site undeveloped is seen by the
NCC as setting an important precedent and signals the
likely refusal of other such applications affecting this site in
the future,

This promontory at present exposes an almost continuous
outcrop of the Palaeogene Hengistbury Head Beds,
considered to be the lateral equivalents of the Barton Beds,
and which are thus of great stratigraphic interest, The
Boscombe Sands, exposed at the base of the cliff, contain a
unique type of bituminous sand

Major casework

West Dorset Coast SSSI
The cliffs at Seatown Beach are part of the most complete
Lower Jurassic sequence in Europe, and this succession has
become practically, if not formally, the standard British
section.

In 1985 Bournemouth Borough Council proposed a number
of measures to stop erosion of the cliff, all of which would
have led to eventual vegetation overgrowth, thereby
obscuring the geological interest. While the NCC examined
means of ameliorating the more damaging aspects of the
scheme the Borough Council undertook 'emergency works'
within the SSSI, whereby the existing causeway was
extended considerably to the south-east towards the Long
Groyne, These works were part of the original scheme
proposed by the Borough Council, Although the exact
nature of the emergency has never been adequately
explained, emergency works are classed as permitted
development', which does not require planning permission
or consultation with the NCe. Faced with a situation where
negotiations had stalled, and with the likely prospect of the
Council deeming themselves planning permission, the NCC
asked the Secretary of State to call a Public Inquiry to
decide the issue, With local opposition to the scheme
increasing the Council resumed negotiations with the NCC
and a formal management agreement has been reached
covering the future management of the cliff section to the
north east of the Long Groyne, with the prime objective
being to protect the geological interest. Both the NCC and
the Borough Council are now committed to participate in
the regular clearance of any fallen debris which
accumulates at the cliff toe, in order to ensure that the cliff
sections remain fresh and available for detailed study.
Access by geolQgists to the face will be controlled by a
permit system, with permits to be issued by the Borough
Council by prior arrangement.

Shingle extraction from the beach has occurred here for
many years but at a Public Inquiry in July 1985 the NCC and
COrset County Council argued that continued extraction
was seriously damaging the beach profile, A survey carried
out by Professor Brunsden of Kings College London, on
behalf of the County Council, showed that the beach is a
closed system not subject to significant replenishment by
longshore drift or cliff fall, Continued shingle removal could
therefore lead to increased cliff erosion, and in the long
term to a need for coastal protection works, to the detriment
of the geological interest. The Inspector, whilst appreciating
that his decision would lead to local commercial loss of
revenue, decided that the doubts raised over the long-term
stability of the beach system were compelling, and directed
that shingle extraction should cease,

Once the loss of the exposure was discovered, the NCC
began to investigate means of reinstating the interest of the
site, and in April 1987 a replacement section, 15 metres
long, was excavated immediately downstream of the weir,
The work was supervised for the NCC by Dr Chris Cleal,
The new section is more extensive than the previous one,
more easily accessible, and provides an acceptable
alternative to the lost section, We are currently engaged in
discussions with the landowner and the tenant farmer over a
management agreement which will give long-term
safeguard and access to the new sections, and the results of
this will be reported in due course,

Carbonifer6us stratotype re-excavated

j
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The boundary stratotype for the base of the Westphalian C
Stage of the Carboniferous, exposed in the banks of the
River COe Lea near Bolsover in Derbyshire, was obscured
late in 1983 by the building of a concrete weir erected by
the Yorkshire Water Authority, The weir had been built
more or less directly over the existing outcrop of the
Aegiranum Marine Band, the base of which marks the
Westphalian B-C boundary, in spite of assurances given to
the NCC by the water authority that this exposure would
remain undamaged In fact, the weir was located some 20
metres downstream of the position marked on the plans
seen by the NCC, with devastating results,

The re-excavation has taken longer to achieve than we had
hoped, as a result of complications deriving from ownership
and tenancy of the land, the need to ensure that the marine
band actually occurred within the proposed excavation
area, and the need to avoid excessive damage to crops,

This decision, allied with a similar verdict at Cogden Beach,
as discussed below, means that there are now no licenced
beach gravel extraction areas in existence on the COrset
Coast,

Chesil Beach SSSI
Chesil Beach is both a classic example of a linear storm
beach and a full-scale natural laboratory for the study of
beach processes, It is internationally significant for its size,
systematic grading of beach material, and the availability of
historical records of beach changes

It has long been the NCC's view that gravel extraction on
Chesil Beach was detrimental to the landform, and this view
has been reiterated at a number of Public Inquiries over the
last twenty years, most recently in July 1985 in response to
an application for permission to continue gravel extraction
from Cogden Beach, Dr Alan Can, formerly of the Institute
of Oceanographic Sciences, told the Inquiry that despite its
size Chesil Beach is a fossil feature not subject to substantial
replenishment. Dr Alan Brampton of Hydraulic Research
Ltd stated that continued extraction would reduce the
effectiveness of the beach as a natural coastal defence, and
would in time necessitate civil engineering reinforcement
works, The Inspector accepted the arguments against
continued extraction and instructed the operator to cease
his activities within a six month period

Bournemouth Cliffs SSSI
In recent years the Tertiary strata bordering the seafronts of
the Boroughs of Poole and Bournemouth have been
subjected to stabilisation and grading works. The remaining
sections are now critical to the geological interpretation of
the Hampshire Basin and have been selected as GCR sites.
Three sections west of Bournemouth, in the Palaeogene
Bournemouth Freshwater Beds, show point-bar and
channel plug features of a large meandering river system,
and contain a diverse fossil flora. The area has been the
subject of recent research and is extensively used for
educational purposes,

Since the Inquiry the operator has nonetheless continued to
extract gravel from the beach without a valid planning
consent. The NCC have commenced legal proceedings
against the operator, under Section 28 of the Wildlife and
Countryside Act 1981.

A proposal to erect beach huts in one section, at Canford
Cliff, was rejected by Poole Borough Council, in line with
their enlightened policy of refusing permission for
developments of this type that would adversely affect the
geological interest The developer took the matter to appeal
and an informal hearing was held in early 1986. The
Inspector felt that the issue was sufficiently clear cut to give
an "advance notice of decision" at the hearing, and
dismissed the Appeal,
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The newly excavated section at Doe Lea immediately downstream from the weir
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The NCC's objections to the scheme were made directly to
the Department of the Environment and a Public Inquiry
was called. Before the Inquiry could be held the applicant
withdrew and the threat to this internationally im}X)rtant site
was lifted.

Conservation initiative by developers at
Cretaceous site
Downend Chalk Pit SSSI, Hampshire

This locality is widely regarded as a unique and
internationally im}X)rtant Upper Cretaceous site, exposing
contem}X)raneously folded and dishrrbed beds which
include folded hardgrounds The site yields a rich fauna,
including the com}X)und corals Synhelia and Diblasus, and
heteromorph ammonites previously unknown in Britain.

The facility for an agreement to compensate in this fashion is
enshrined in Section 15 of the Countryside Act 1968, and in
appropriate circumstances provides the NCC with a
}X)werful means of protecting sites. There is no precedent
for compensation being paid in a situation involving tipping
such as that at Boons quarry, but the NCC hopes it offers a
blueprint which can be applied to similar situations in the
future.

immediate threat to the Quaternary interest at Purfieet is
therefore lifted, but the NCC expects that further
development plans for the site can be anticipated in due
course.

Norlolk Pleistocene cliffhanger
Sidestrand - Trirningham Cliffs SSSI, Norfolk

Health-hydro threat to unique Triassic site
Sully Island SSSL South Glamorgan

Development threat to Quaternary site recedes
The cliffs of Sully Island provide sections in the marginal
facies of the Triassic Mercia Mudstone Group. These rocks
include a series of breccias and sands, interpreted as lake
shore de}X)sits, which are overlain by nodular eva}X)rites
and carl:x:mates. The sequence unconformably overlies a
terraced surface of Carboniferous Limestone.

In 1986 the operators of the quarry, Hughes and Sons
Limited, applied for planning permission for an extension to
the existing workings and subsequent restoration. An
unusual but welcome aspect of the application was the
incoI}X)ration of detailed pro}X)sals specifically designed to
safeguard the geological interest of the site. These involved
sterilisation of part of the chalk resource and the leaving of
an unrestored area in front of the main face, thus allowing
continued access to geologists wishing to use the site for
teaching and research pUI}X)ses. As a result of the
forethought of the operators, the NCC were able to give
their endorsement to the pro}X)sals and Hughes and Son
are to be congratulated for their innovative approach to
dealing with this matter.

An ambitious scheme to build a health and holiday hydro,
involving construction of a partially underground complex of
guestroorns and S}X)rting facilities, has been submitted to
the Vale of Glamorgan Borough Council. The Council
turned down the application on the grounds that it did not
conform with its }X)licy for the area, as set out in the Barry
Penarth Coastal Plan, but the developers have taken the
matter to Appeal. Although much of the pro}X)sed
development would take place in the interior of the island,
the scale of the excavations and works would undoubtedly
have an adverse effect on the coastal exposures.

The NCC would be grateful if persons wishing to use this
site would observe the courtesy of requesting permission in
advance of their visit from Hughes and Sons limited, Dundas
Spur, Dundas Lane, Copnor, Portsmouth P03 5NY
Telephone (0705) 671671.

The Appeal has already been }X)st}X)ned once at the
applicant's request but the NCC will be ready to ensure that
the scientific vieW}X)int is put when the case is finally heard

Threat to Tertiary exposures lifted
Whitecliff Bay SSSI, Isle ofWight

Boons Quarry sections saved from tipping

Whitecliff Bay is probably the most complete continuous
exposure of Palaeogene sediments in western Europe and
is also renowned for its fossil mammal and fossil plant
remains. It has been an SSSI since 1955 and is regarded as
the standard section of the Eocene and Oligocene strata in
England.

Boons Quarry is the type-section of the the Park Hill
Member, the lowest unit of the late Precambrian to early
Cambrian Hartshill Formation, which unconformably
overlies the Caldecote Volcanic Formation in the Nuneaton
Precambrian inlier.

The cliff sections at Sidestrand provide classic exposures of
Pleistocene de}X)sits containing huge glacially trans}X)rted
rafts of Chalk.

Purfieet Chalk Pits SSSI, Essex

Local concern has arisen over the apparent acceleration of
cliff retreat in recent years, which threatens local school
playing fields and private residences. In 1985 North Norfolk
District Council pro}X)sed a £1 million coast defence
scheme consisting of wooden revetments designed to
reduce the impact energy of waves and promote build up
of beach material. The NCC objected to the scheme
pro}X)sed and through negotiation with the Council a
modified scheme was agreed. This reduced the number of
planks in the revetment at the }X)int of greatest geological
interest, so as to perrmt a degree of scouring at the cliff foot
whilst still significantly reducing the rate of erosion.
Professor Keith Clayton of the University of East Anglia
lodged a further objection, however, op}X)sing coastal
defences of any sort. A Local Inquiry was called and
arguments of negative cost benefit and an adverse effect on
the regional sediment budget were deployed However,
the Ministry of Agriculture Fisheries and Food (MAFF), the
government department reS}X)nsible for funding coastal
protection, was not swayed by these considerations and
gave the modified scheme the go-ahead

Purfieet Chalk Pits is a site of outstanding im}X)rtance for
Quaternary studies, providing exposures in fluvial and
intertidal sediments which record the evolution of the River
Thames and its estuary during part of the Middle
Pleistocene. Several lines of evidence suggest that part of
the sequence may relate to an undefined interglacial
between the Hoxnian and Ipswichian.
A property company submitted a planning application for a
regional shopping centre in the West Thurrock area,
centred on the Purfieet Chalk Pits. The NCC lodged a
formal objection to the pro}X)sed development on the
grounds that it would significaritly damage the scientific
interest of the site through slope grading and the
construction of an access road and roundabout. The
application was called in by the Secretary of State and a
Public Inquiry was arranged for December 1986. The~tC
was ready to present evidence on the scientific im}X)rtance
of the site, but at a pre-Inquiry meeting on 16 December the
developers announced that they had withdrawn their
application and sold their interests in the site. The

Boons Quarry SSSI, Warwickshire

This long-disused quarry has been used for waste tipping
by British Coal for some time, and the continued exposure
of the type-section has been at risk However, the NCC and
British Coal have now negotiated an agreement whereby
compensation will be paid in return for British Coal leaving
an area untipped around the upper rim of the quarry. The
Hartshill Formation dips steeply to the south-west with the
result that preservation of the upper 3m of the north-western
and north-eastern quarry faces will provide an unbroken
geological succession from the unconformity through most
of the Hartshill Formation.

In 1985 the NCC received notice of coastal protection
pro}X)sals affecting that part of the SSSI which provides the
only exposure of the Barton Clay, from its junction with the
underlying Bracklesham Beds to the contact with the
overlying Barton Sands. Continued marine erosion is vital to
maintaining the Whitecliff Bay sections in good condition.
The construction of a seawall, as pro}X)sed, would have
resulted in stabilisation and encroachment by vegetation
making it im}X)ssible to examine and study the section
adequately. The loss of such a critical part of the sequence
would have detracted from the overall value of the SSSI, a
critical feahrre of which is the continuity of the exposure.

Glacially transported rafts of chalk enveloped by Pleistocene sediments. Sidestrand SSSl Norfolk.
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ensure that its waterlogged condition was retained. The
northern area of deposits will not now be affected by the
amended tunnel line and will remain for future study. The
detailed site works, which will include an archaeological
study, will be led by Dr Richard Preece of Cambridge
University who is drawing together a team of experts to
cover the range of interests found at the site. It is anticipated
that excavations will start this summer.

Channel Tunnel excavation
Holywell OxJrnbe SSSI, Kent

Holywell Coornbe, near Folkestone, is a key locality for Late
Devensian and Flandrian deposits, containing fossil
molluscs, plant remains and beetles. A series of mollusc
zones defined from here forms .the standardagainst which
to compare and date other sites in southern England. The
presence of tufa deposits provides an opportunity for
comparing the molluscan fauna with pollen evidence, and
the preservation of waterlogged organic horizons allows
radiocarbon dating methods to be used on material from
the site.

,

Somewhat ironically the site, which first came to light as a
result of a trial pit excavation in 1968 related to a Channel
Tunnel feasibility study, is now threatened by the current
Eurotunnel proposals. The Channel Tunnel legislation,
currently going through Parliament, is in the form of a
hybrid bill', and proposals are not subject to normal
planning procedures, the Public Inquiry mechanism. As a
consequence the NCC cannot object outright to the
scheme, but have had lengthy discussions with Eurotunnel
with a view to mirllmising the damage, and have also given
evidence to the House of Commons and House of Lords
Select Committees considering the Channel Tunnel Bill. At
Holywell Coornbe, Eurotunnel have agreed to adopt a more
southerly route which will only affect part of the site. They
have also agreed to fund a large-scale rescue dig, in the
form of a major scientific investigation to collect as much
material before engineering works destroy it, and to fund
the analysis and curation of the material collected. The
deposits at Holywell Coornbe occur in two relatively small
areas, the southerly of which will be obliterated by the
tunnel works. However, because of the topography of the
area it would be possible to protect the northern area, and

Test drilling determined the extent of the spring and slop'~ deposits at Holywell Coombe.

along the Pleistocene section. If these measures prove
inadequate to maintain the quality of the exposures, a
mechanical digger will be used to re-expose material.

Conflict of conservation interests at Pleistocene
site
Drill cores with tufa and organic horizons located during the
preliminary NCC survey at Holywell Coombe.

Brean Down SSSI, Somerset
The NCC and the National Trust are pleased to have
reached an outcome that successfully accommodates such
different, and potentially conflicting conservation needs.

Brean Down is a classic Pleistocene locality showing a long
section of breccias and aeolian sands. Palaeosols, one of
which shows incipient calichification, occur at several
points. The palaeontological interest includes terrestrial
molluscs, mammalian faunas and recycled foraminifera.

Threat to fossil bird site averted
Walton-on-the-Naze SSSI, Essex

An unusual conflict of interest arose recently as a result of a
desire by the owners, the National Trust, to initiate coastal
protection works at Sand Cliff. The aim was to protect a
partially excavated, nationally important Bronze Age site
from destruction by cliff retreat. One estimate suggested
that the site could be eroded away in as little as six years.
The NCC, whilst appreciating the need to protect the
archaeological site, had considerable reservations about
the proposed protection works which would have stablised
the entire cliff line.

General view of Holywell Coombe GCR site recently threatened by the Channel Tunnel proposals.

30

The London Clay at Walton-on-the-Naze is richly
fossiliferous and contains the best preserved Tertiary bird
fauna in the world. The overlying Red Crag deposits
represent the most complete sequence of early Pleistocene
sediments in Britain, yielding information on climatic
deterioration at the onset of the Ice Age.
The coast is subject to active marine erosion, and this is an
important factor in keeping the sections in a satisfactory
condition for geological purposes. The coast here, however,
has been the subject of a number of proposals for coastal
protection over the years. As recently as 1978 a Public
Inquiry dismissed one such proposal as deleterious to the

After discussions the NCC and the National Trust reached
agreement on an alternative engineering scheme which is
designed to stop erosion entirely in the vicinity ofthe Bronze
Age site, whilst allowing some degree of coastal erosion
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scientific interest of the site, Under renewed local pressure,
Tendring District Council recently proposed to build a
wooden revelment at the toe of the present cliff line, The
NCC objected on the grounds that this would lead to
stabilisation of the section with attendant encroachment by
vegetation. Tendring District Council have since withdrawn
the proposal and MAFF has commissioned a special study
to examine possible alternative schemes, We await
consultation on any new schemes, but remain doubtful that
any acceptable form of coast protection scheme can be
devised.

Site management

Lidcott Mine SSSI, Cornwall
Lidcott Mine is an old manganese mine located in Lower
Carboniferous chert, Excellent specimens of jasper,
rhodonite and pyrolusite can be found in the mine and
adjacent tips,

Renewed. mining interest at Parys Mmmtain
Great Opencast, Parys Mountain SSSI, Anglesey,

<

affect the SSSI, the Council agreed to use an on-site
excavator to remove a thick cover of talus from a degraded
face adjoining the main quarry face, The work was
successfully executed and the combined efforts of Newbury
District Council and the Brent Group of the GeologiSts'
Association have served to fully restore this important site,
The NCC would like to thank all concerned.

Site clearante

LittIemore Railway Cutting SSSI, Oxfordshire

This Jurassic site exposes a sequence of Corallian rocks
representing the limestone and clay units of the Littlemore
Clay, The clay is of especial interest as it was apparently
deposited within a narrow channel between the Coral Rag
reefs which covered most of the Oxford area during the
tenuiserratum ammonite wne,

The proposed SSSI included the mine, its entrance and a
number of tips in surrounding fields, With a view to
reducing the size of the proposed SSSI, the NCC has
employed contractors with earth moving equipment to
move the tips to the area of the mine entrance, This has the
added advantage of turning over the material, bringmg new
specimens to the surface,

The Great Opencast at Parys Mountain, the site of a disused
copper mine, is one of the most famous mineralised sites in
Wales, the lead-zinc sulphide mineralisation being the only
known Kuroko-style deposit in the UK. The volcanogenic
association is dominated by pyrite and occurs within lensoid
ore bodies and as slumped sulphides, stockworks and
disseminations, SJme of the material was remobilised
during the Caledonian deformation and is now seen in vein
structures,

JSainsbury plc have erected a retail 'superstore' on land
adjacent to the SSSI The car park for the store impinges on
the eastern end of the site and its construction has involved
infilling part of the exposure, To compensate for this,
Sainsburys agreed to excavate a replacement section and,
despite a number of difficulties, the work was carried out in
December 1985, The new section is 20m in length and
exposes the top of the Beckley Sands Formation, the
Little.more Shell Bed and the Littlemore Clay Beds,

Information about ownership and access can be obtained
from the Nature Conservancy Council, Trelissick, Feock,
Truro, Cornwall,
Mortimer Forest, Herefordshire

A renewed interest in working the deposit has been shown
by the Canadian-based Imperial Metals Corporation,
involving underground working of a lode adjacent to the
Great Opencast. It is possible that part of the opencast
would be used to dispose of large amounts of spoil arismg
from the mining operation. Discussions between the NCC
and IMC have focussed on the need to maintain access to
those parts of the opencast which are of particular value for
teaching and research. There are grounds for optimism that
a mutually acceptable solution can be reached through
continued negotiation.

Mortimer Forest is of international importance as the type
area for the Ludlow Series of the Silurian and is heavilYlJSed
for research and educational fieldwork In 1976, the NCC
financed a major site rehabilitation project in the forest in
which 32 localities were cleared by the Forestry
Commission, IQ for inclusion in an education trail and the
remainderfor research use (ESC 11, pl-2; ESC 12, p7-8;
ESC 19, p9-IQ) Over the years, many of these exposures
degraded badly and in 1985 the Forestry Commission
agreed to carry out the necessary restoration work as part
of their own work programme, This has been completed
and the Commission will now undertake routine
maintenance on an annual basis,

Site access
New sites for old: A students guide to the geology of the
east Mendips
The following changes in ownership and access
arrangements have occurred since publication of the guide
book in 1985,
Holwell Brook (site 24 pI19-121) is now owned by Mr R
Bullus of Valley Sawmills, Holwell, Nunney, Frome,
SJmerset. Please contact Mr Bullus for perrrusslon to visit
this site,

The NCC would like to extend thanks to the Forestry
Commission for their outstanding efforts in conserving these
important sections.
Boxford Chalk Pit SSSI, Berkshire

Chilcompton - Old Down Cutting (site 12, p73-75)
permission to visit should now be sought from Christine
Miller, 1Chapelfield, Oakhill, Bath BA3 5BD

Boxford Chalk Pit near Newbury exposes Chalk of the
Micraster corangiwn zone, showing a succession of tilted
beds overlain by a chalk melange, The site is interpreted as
evidence oflocalised intra-Upper Cretaceous tectonism

Shellingford Crossroads Quarry SSSI, Oxfordshire

The site was informally adopted by the Brent Group of the
Geologists' Association as part of the NCC's practical
geolOgical conservation scheme (ESC 22, p23-24) Using
simple garden tools members of the group reinstated the
main quarry face and will continue to maintain it
periodically

Shellingford Crossroads Quarry is an important Jurassic site
providing excellent exposures of Corallian rocks spanning
the Highworth Grit, Third Trigoma Bed, Urchin Marls and
Coral Rag,
The site is used for the disposal of domestic and industrial
waste as well as the extraction of sand from the Highworth
Grit In response to concern expressed by Dr Alan Childs of
Oxford Polytechnic that the Hignworth Grit, which shows an

In 1985, Newbury District Council built a sewage treatment
plant on the quarry floor, Although construction work did not
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Leaders of field trips should contact Mr Charles Fforde,
Arran Estate Office, Douglas Park, Brodick KA27 8E] for
permission to take parties onto the land The information the
Estate requires includes the numbers of people involved
and dates and purpose of the visit

outstanc:bng suite of sedimentary struchrres, was not
adequately represented in the faces of the SSSI, the NCC
contacted the owners, Oxfordshire Ccunty Ccuncil.

As a result the position has now been clarified as follows-

Cross Hands Quarry SSSI, Warwickshire

• Planning permission exists for the continued extraction of
sand from the central area of the quarry and for infill
thereafter. Infill will take up to 20 years to complete and
the sand faces on the sides of the quarry will be available
for study until that time. The Ccunty Ccuncil will, upon
request, clear degraded faces prior to visits by field
parties.

Cross Hands Quarry is an important Middle ]urassic locality
with extensive outcrops of the Bajocian Clypeus Grit The
owners of the site and adjacent builc:bngs have been
recently obliged to increase security due to vandalism, but
are keen to continue to allow bona fide geological visitors.
Intenc:bng visitors are asked to write in advance to Mr S
Newman, Lynacre, Salford, Chipping Norton, OX7 5SG, for
permission to visit the quarry.

• Sand extraction in the area of the SSSI has not yet been
completed Renewed working should increase exposure
of the Highworth Grit considerably.

Lesnes Abbey Woods SSSI, Greater London

• Planning permission has been granted for sand
extraction in an area to the south of the present quarry.
Work is due to start shortly and there are no plans for
infill. One of the conditions of planning consent is that the
NeC and its agents are permitted reasonable access to
the faces during extraction for the purposes of study and
with a view to conserving any exposures of interest

Lesnes Abbey Woods contain some of the most fossiliferous
deposits in the Greater London area yielc:bng the remains of
a diverse mammal assemblage of early Tertiary age, and
one of only two bird remains described from the
Palaeocene of Great Britain. The site shows deposits of the
Blackheath Formation of late Palaeocene age and includes
a unique outcrop of the Blackheath Shell Bed, some 2m
below ground leveL

Axmouth - Lyrne Regis NNR, Dorset and Devon

This coastal National Nahrre Reserve is famous for the
variety of its biology and geology. The Rhaetian and LDwer
]urassic rocks are of great interest for their stratigraphy and
palaeontology, and the reserve contains the richest Lias
reptile site in Britain and possibly the world The area is also
the most renowned landslip locality in Britain.

1982, with the proviso that two concrete inspection
chambers be created within the struchrre to allow
continued access to the exposures of interest (ESC 19, p24;
20, p43; 21, p44) The chambers are now in place, equipped
with ventilators and drains with tidal flaps, and can be
reached via manhole covers. The Northumberland Wildlife
Trust, who were active in the campaign to build the
chambers, now manage them on behalf of the owners, Blyth
Valley Borough Ccuncil, subject to a rigorous safety
procedure. Geologists wishing to inspect the chambers
should apply in writing to the Northumberland Wildlife
Trust Ltd, Hancock Museum, Great North Road, Newcastle
upon-Tyne, NE24PT.

Geological conservation goes underground
Tynemouth to Seaton Sluice SSSI, Northumberland

Tynemouth to Seaton Sluice SSSI is one of the best
permanent sections through the Carboniferous Ccal
Measures in tl)e UK Within it, at Ccllywell Bay, is a fine
section of Ccal Measures cut by two tholeiitic dykes
belonging to the Tertiary Mull Dyke Swarm The thicker of
the two dykes cross-cuts the Yard Ccal Seam and the
thermal effects upon the coal can be clearly seen The bay
is visited by hundreds of students each year and these
exposures have been examined as part of research into
heat flow in rocks.

The NCC applauds the efforts of the Ccuncil and the Trust
in pursuing this unique and unusual method of geolOgical
conservation It illustrates the vital contribution that voluntary
bodies such as the Trust can make in protecting our nahrral
heritage.

Ccnstruction of a seawall at CcUyweU was approved by the
Department of the Environment after a Public Inquiry in

I

Because of the unusual location of the 'Shell Bed', at depth in
a public park, and the high scientific value of this rare and
restricted deposit it was felt advisable to introduce some
restrictions on excavations.
The Tertiary Research Group kindly advised the NCC over
the site and were represented in discussions with Bexley
Borough Ccuncil. Agreement between the NCC and the
Ccuncil has been reached on a number of conditions
relating to site visits and conduct The main restriction
relates to deep excavation and requires a prior written
request for approval be submitted to Bexley Borough
Ccuncil. They will consult with the NCC and TRG to ensure
that the excavation will be conducted in a proper scientific
manner and under appropriate supervision Shallow
excavation (to 45cm) will continue to be allowed by anyone
provided they sign a visitors book at the park office and
comply with Bexley Borough Ccuncil conditions on digging

Many geological parties and individuals from schools,
universities and learned societies visit the reserve and the
NCC wishes to encourage such activities. However, in the
interest of the long-term management of the site it is
important that public usage is monitored Moreover,
frequent landslips make parts of the area dangerous.
Accorc:bngly visitors intenc:bng to study the geology away
from the public coastal footpath are asked to contact the
NCGs South-West Region office at Roughmoor, Bishops
Hull, Taunton, TAl 5AA for a permit and up-to-date safety
advice. The Taunton Office would also like visitors to
provide feedback on the results of their studies and any
discoveries arising from them

Concrete
caIsson

Halls Quarry SSSI, Essex

Field conduct on Arran

This site, near Ugley, provides excellent exposures in
glacial gravels, silts and till related to the Anglian glaciation
The gravels are unusually rich in non-durable, local and far
travelled material indicating that they are of ice-proximal
type.

Arran Estates, who own a substantial part of Arran incluc:bng
most of the foreshore, have complained to the NCCabout
the conduct of visiting geological parties. They are
concerned abcut general damage to feahrres incluc:bng
fences and dykes, excessive hammering, and a lack of
consultation from almost all visiting parties. The Estate has
asked the NCC to inform universities that unless behaviour
improves it will have to consider what further action is
needed.

The quarry is a worked-out sand and gravel pit, part of
which has been used for waste disposal by Essex Ccunty
Ccuncil. In 1986 the Ccuncil proposed complete infill. The
NCC opened discussion with the Ccuncil and as a result it
was agreed in February 1987 that two representative
sections in the northern part of the pit should be conserved
and made subject to a Section 15 agreement covering their
long-term management.

LDss of access to the many classic igneous and other
localities on the island would be a great blow to field
geology and it is up to all of us to avoid that eventuality
through more considerate and disciplined behaviour. The
continued goodwill of the Estate is also needed by the NCC
in its efforts to safeguard SSSIs on the island
34
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please contact Mike Harley in the Earth ScIence Division at
Northminster House for further information and advice,

Infonnal site adoption scheme - progress report
Since 1984 the NCC has been actively promoting a practical
geological conservation and informal site adoption scheme,
The scheme was described in detail in ESC 22, p23-24 and
in two free explanatory leaflets entitled Practical geological
conservation and Help conserve geology. As a result, offers
of help have been received form volunteers in many parts
of Britain,

Rescue collection of rare Lake District minerals
Tungsten and bismuth mineralisation has recently been
reported from the southern part of the Eskdale intrusion in
west Cumbria. Primary scheelite, ferberite and
chalcopyrite are present in quartz veins in granodiorite, but
the locality is also of interest for the relative abundance of
the rare supergene minerals cuprotungstenite, russellite
and bismutoferrite,

In the east Mendips, members ofWarminster Schools 'GEO
club' have informally adopted the Whatley Roadside
Section and the old quarry at Holwell Brook, and John
CollinsofFrome has takenon the upkeep ofTedbury Camp
Quarry and the Marston Road section These sites were all
cleared by the NCC for inclusion in New sites for old' a
students guide to the geology ofthe east Mendips.

Recent over-collecting at several mineralogically important
sites in the Lake District has given cause for concern, and
irreparable damage has been done to vein exposures at, for
example, Wet Swine Gill and Roughten Gill on Caldbeck
Fells, With this in mind Dr Brian Young of the British
Geological Survey contacted the NCC for assistance in
organising a rescue collection for the Eskdale Granite site,
The NCC negotiated with the owners of the land and
minerals, and permission having been received, staff from
the NCC and the British Geological Survey (BGS) removed
the top metre of the vein outcrop, The material collected is
held at BGS offices in Newcastle-upon-Tyne and is available
to research workers for examination, Good examples of all
the species identified have been deposited with the
national museums. For further information contact Dr B
Young at the British Geological Survey, Windsor Court,
Windsor Terrace, Newcastle -upon -Tyne, NE2 4HE

Nearby in Avon, Bath GeolOgical Society are maintaining
the lower Lias teaching sections at Stony Littleton near
Radstock (ESC 22, p60) and Pennyquick Bridge in Bath
(ESC 21, p46), both of which were originally cleared by the
British Trust for Conservation Volunteers, Also in Avon,
members of the West of England Group of the Geologists
Association are looking after a group of exposures cleared
for educational fieldwork in Burrington Combe and Goblin
Combe (ESC 21, p40-41)
Elsewhere, geology students from the College of St Paul
and St Mary in Cheltenham are monitoring the condition of
sites on the Staple Edge geology teaching trail in the Forest
of Dean, whilst students from Grantham College of Further
Education are undertaking regular maintenance work on a
face cleared for teaching use at Cliff Farm Pit, Humberside
(ESC 22, p62). Members of the East Midlands Branch of the
Open University GeolOgical Society are working with
Nottinghamsillre Trust for Nature Conservation to re-instate
the teaching sections in Kimberley Railway Cutting near
Nottingham (ESC 17, p21), Reading GeolOgical Society have
adopted the classic Upper Chalk-Reading Beds exposure at
Pincents Kiln near Reading and members of Hertfordshire
Geological Society are carrying out restoration work at
Redbournbury Chalk Pit near St Albans,

The vein remains exposed in situ and should continue to be
so provided it is not subject to over-collecting, However, the
rescue collection ensures that a permanent representative
sample of the minerals within the vein is preserved for
future study. The NCC wishes to thank Dr Young for
bringing the discoveries to its attention, and hopes that it
can assist other such rescues in the future.

Yorkshire GeolOgical Society are currently working closely
with the NCC to estabhsh a monitoring service for selected
geological sites in the north-east of England After an initial
site visit with an NCC officer, monitoring geologists will then
make periodic visits and report problems such as slippage
of rock faces or illicit dumping of waste materials to the
NCC who will arrange for appropriate action to be taken
The Society has set up a Conservation Subcommittee and
appointed two voluntary conservation officers as county co
ordinators, The Society have also been involved with the
restoration of South Elrnsall Quarry near Wakefield

Mineralogists excavating a trench as part of the mineralogical rescue collecting exercise in Cumbria,

These examples show that there are many different ways in
which individuals and groups can become involved with
practical geological conservation work The response to our
request for help from the geological public has been very
encouraging, We would like to express our gratitude to all
those who are part of the scheme and hope that others will
be able to join, If you or your group could help in any way,

Mineralised vein material freshly exposed by digging.
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Dr D Bullard, Weston-super-Mare. (Project Officer
Alan McKirdy)

4 Mapping and conservatJon assessment of Quartemary
landforrns in the Glen Roy NNR and Parallel Roads of
Lochaber SSSI

Site-related research
Department of Geography, Royal Holloway and Bedford
College, University of l.Dndon.

Corrunissioned research in earth science
conservation

Completed March 1986. CSD Repcrt 676. See account
below.

Increasingly, NCC staff find that they require detailed
information on technical or scientific matters in order to
safeguard sites effectively, because of the rising levels of
professional expertise which are now ranged against them.
Much of the necessary information is gathered either
through commissioned research projects drawnup by NCC
staff and undertaken by internal or external contractors, or
through the use of commercial consultants in specialist
fields. For instance, one of our first commissioned research
projects was to determine the conservation effectiveness of
modified coast protection works on the Norfolk coast, and
this will help us considerably in respcnding to further
propcsals for coast protection works in East Anglia. During
1985 and early 1986 a detailed geomorphological survey of
the Dungeness SSSI in Kent was undertaken, to assess the
levels of damage and disturbance which have occurred in
various parts of the site; this has already proved to be
extremely useful in respcnding to planning applications for
mineral extraction within the SSSL A similar project to
investigate Orfordness in Suffolk has Just been initiated. A
wide range of projects investigating other areas of applied
earth science which are impcrtant for safeguarding
geological or geomorphological sites are either currently in
operation or are planned for coming years.

2 An assessment of the conservation effectiveness of the
modified coast protection works at West Runton SSSI,
Norfolk
School of Environmental Sciences, University of East
Anglia.
Completed March 1986. CSD Repcrt 675. See account
below.

3 Survey and documentation of the Wenlock Limestone in
the working quames of Wenlock Edge, Shropshire

Dr C M Brooke, Cardiff University
The extensive quarries along Wenlock Edge are of
international impcrtance for geological study of the
Wenlock Limestone, here in its type-area. Because of
access difficulties and stability problems the areas of
rock-face available for geological study have diminished
greatly over the last ten years, creating a serious
problem for geological conservation. This project has
made use of recently irnproved communication with the
quarry operators to carry out a full survey of the quarries,
which will form the basis for future NCC pclicies on the
long-term conservation of the geological interest.

The employment of consultants, as and when necessary, to
provide specialist advice on technical matters is also a key
part of our current activity in earth science conservation.
Examples of their use have been to provide
hydrogeological advice over a propcsed waste dispcsal site
at Cowthick Quarry SSSI in Northamptonshire, to provide
engineering geological advice over coast protection
propcsals in Kent, and to provide hydrolOgical advice at a
Public Inquiry over a coastal geomorphology site in
Scotland. As pressure to develop notified SSSIs continues to
increase it is the NCC's intention to make greater use of
commissioned research work and consultancy work in
order to respcnd more effectively to specific propcsals.

Completed March 1987. CSD Repcrt to be issued
shortly. (Project Officer - Laurie Richards)

4 A geological gwde to altemative sites of educational
value on Wenlock Edge
Miss JJones (in-house)
The geological impcrtance ofWenlock Edge and the
problems of access and SSSI safeguard have been
referred to in the preceeding project. Surveys have
shown that alternative localities for educational use exist
and that these can be improved by excavation and
clearance of vegetation. All of the alternative sites are on
National Trust land, and a geolOgical guide to these
localities has been produced for publication by the NCe.

A full list of projects which have already been completed, or
which are currently in progress, is set out below, together
with a brief abstract which indicates their aims. Further
details of any of these can be obtained by contacting the
relevant Project Officer. Copies of completed repcrts are
available in microfiche format, at a cost of £1.50 including
pcstage, on application to Information and Library Services,
NCC, Peterborough

Dr J D Peacock, Edinburgh. (Project Officer - John
Gordon)
The study will provide a detailed survey of the
Quaternary geomorphology and geology of Glen Roy
NNR and the Parallel Roads of l.Dchaber SSSL It will
identify and grade the key areas for geomorphological
conservation and establish the reasons for their relative
impcrtance.
Project due for completion in December 1988.

5 Orfordness, Suffolk a geomorphological survey
Project due for completion in March 1988, with
publication of the guidebook planned for 1989.

Department of Geography, Royal Holloway and Bedford
College, University of l.Dndon. (Project Officer - Helen
Caldwell)

2 Factors affecting the long-tenn conservation of
geological features in disused quarries

Orfordness is one of the major coastal shingle features in
Britain. Its national geomorphological impcrtance is
enhanced by the fact that Dungeness, which it most
closely resembles, has been extensively disturbed by a
variety of developments, whilst other shingle landforms,
such as Chesil Beach, are different in their morphology.
Orfordness, therefore, comprises the most impcrtant
shingle spit-cuspate foreland complex in Britain, as well
as being one of the few examples of its type
internationally. This project is to carry out a detailed
geomorphological survey, which will indicate the
location, extent and compcsition of the compcnent
features of the site; it will also indicate the extent of
surface damage and disturbance.

Sir Alexander Gibb and Partners, Consulting Engineers.
(Project Officer - Alan McKirdy)
The effective conservation of geolOgical sections in
disused quarries requires detailed understanding of a
wide range of physical and economic factors relating to
rock stability, drainage and land restoration. At present
there is no single source of such information, and site
conservation is becoming increasingly difficult. This
project is designed to identify and analyse the key
factors affecting the feasibility of conserving rock-fac~,p
and to prescribe a range of solutions which can be
applied in specific situations. The results will be set out in
a repcrt which will enable the NCC to deal more
effectively with conservation problems of this kind in the
future, and should form the basis of future NCC pclicy in
this field.

Project due for completion in March 1988.

6 The impact ofagricultural operatJons upon the scientific
interest ofcave SSSIs

Project due for completion in December 1987.

Department of Environmental and Geographical Studies,
Manchester Polytechnic. (Project Officer - Laurie
Richards).

3 The geomorphology ofMomch More, Ross & Cromarty
development ofa scientific database and management
prescnption

Notification under the 1981 Act of the large number of
cave SSSIs has already generated numerous problems,
initially concerning the identification ofappropriate
Potentially DamagiDg Operations (PDOs) and
subsequently through consultations over 'Notices of
Intent' to carry out PDOs. There are many propcsed
cave SSSIs yet to be notified and, even after this is
completed, there is expected to be a steady flow of
consultations over agricultural operations. The problems
derive essentially from the lack of scientifically credible
evidence of the impact of agricultural operations on
caves. This causes severe problems in defining
acceptable management practices for land overlying
cave systems, with serious implications for future
casework, especially in assessing levels of compensation
payment. This project aims to relieve the problem by
providing an overview of the impact of agricultural
operations on cave systems, based on a review of
existing scientific knowledge and study of selected case

Department of Geography, Sheffield University. (Project
Officer - John Gordon)

This project will provide a baseline survey of the

Completed October 1986. Guide currently being
processed, and due to be published later in 1987.
(Project Officer - Alan McKirdy).

geomorphology of Morrich More and from it develop a
management strategy for the site. It will provide a
detailed scientific database from studies of Late
Quaternary stratigraphy and landform evolution, current
geomorphological processes and geomorphological
mapping. The study will also produce guidelines for the
management of other large sites where the interest
encompasses both current processes and a record of
late Quaternary relative sea-levels and coastal
environmental change.

Continuing projects

Project due for completion in September 1989.

Projects already completed

A detailed geomorphological survey and damage
assessment reJXJrt of the Dungeness GCR site, Kent

A number of impcrtant geolOgical SSSIs in the Malvern
Hills are being damaged by heavy educational use.
Comparable problems have been eased in other areas
by the publication of geolOgical guides which set out
detailed descriptions of specially selected alternative
sites of lesser conservation value. The chosen sites
display similar features of equivalent educational value
and are capable of absorbing heavy levels of use without
becoming significantly damaged. The project is
concerned with the preparation of a diversionary
geological guidebook to the Malvern Hills, similar in
style to the recent NCCpublication Newsitesforold,
which describes the geology of the east Mendips.

Geological gwde to altemative sites in the Malvems
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histories. This will be of great benefit in future site
safeguard efforts.

collectors, whose activities can in some instances cause
serious damage to key SSSIs. Whilst there is widely-held
view amongst palaeontologists that many of these
localities are of limited lateral extent and could therefore
be completly worked out by uncontrolled collecting, this
view is almost totally subjective, since there is a lack of
factual evidence in almost all cases. This project is
intended to produce the evidence which is needed if a
consistent and Justifiable long-term conservation policy is
to be developed and operated by the NCe.

Project due for completion in March 1989.

7 Preparation ofa geological conservation manual for
teachers ofnew GCSE syllabuses
School of Education, University of Bath. (Project Officer 
Keith Dufi).

In the new syllabuses for the GCSE exams, geological
fieldwork becomes a significant part of the curriculum in
the bulk of the science subjects, with wide implications
for earth science conservation. It alsc provides a unique
opportunity of increasing public awareness in the earth
sciences. This project aims to produce a manual for
teachers involved in teaching geology in GCSE courses,
to ensure that they are provided with detailed
information on earth science conservation, as well as
directing their field-work attention towards appropriate
sites. The opportunities for influencing future generations'
perceptions of the earth sciences and their significance
are considerable.

Project due for completion in March 1990.

10 Methods ofimproving pubhc awareness in earth science
conservation
Contractor to be appointed in late 1987 (Project Officer
Keith Dufi).
Current levels of public awareness of the earth sciences,
their significance and their relevance in conservation are
very low, and this project is intended to raise the
threshold of awareness. A good way of achieving this
appears to lie in emphasising the links between geology,
geomorphology and landscape, and producing a wide
range of interpretive material to support this. The
relationships between the earth sciences, the
conservation of sites, and the philosophy which underlies
this can be incorporated in tIlis message. Work in
1986/87 has involved definition of the target audience,
consideration of possible methods of approach, and the
identification of potential initial test areas. Discussions are
currently taking place with the Countryside
Corrunissions, to draw on their expertise in landscape
and countryside interpretation and to help determine a
detailed set of specifications for the project Through
these discussions it is hoped that one or more potenlial
contractors can be identified, and invited to prepare a
detailed research proposal for consideration.

Project due for completion in September 1987.

8 An investigation into design cntena for the safe angle of
repose for landJill schemes involving domestic, industnal
and commercipl wastes
Contractors not yet appointed, but likely to be a firm of
waste disposal engineering consultants. (Project
Officer - Richard Wright).

A large nwnber of geological SSSIs are in active or
disused quarries or pits, many of which are considered
by operators for their waste disposal potential. It is either
at this early stage, or more usually when a planning
application is submitted, that the NCC is consulted over
the geological interest. Often, the scientific interest is not
sufficiently well safeguarded by the initial design, and
amendments, often quite drastic, are recommended by
the NCe. These recommendations are based on
experience rather than engineering criteria. In some
cases, steep batters around the edge of the proposed
'conservation area' are suggested, which have major
implications for safety and for the subsequent research
or educational use of the locality. There is alsc a risk of
the potential loss of the exposure through slope failure.
An investigation of the design criteria constraining the
safe angle of repose for landfill schemes, particularly
involving biodegradable waste, will assist the NCC by
enabling us to propose soundly-based conservation
modifications.

Project due for completion in March 1989.

In order to put our contribution to such proposals on a

accelerated. The NCC, recognising the need to be able
to respond promptly to specific development proposals
affecting particular areas within the large GCR site,
corrunissioned Dr C P Green and Dr D F M McGregor of
the Department of Geography at Royal Holloway and
Bedford New College, University of London, to produce
a damage assessment map evaluating the scientific
importance of the geomorphological features still present
within the site. 'Although individual developments may
have only limited effects on the overall scientific value of
the site, it can be anticipated that over the years there
will be a cumulative effect whereby undisturbed areas
will become progressively eroded by development to
such an extent that meaningful scientific study will
become impossible. The report, entitled A detailed
geomorphological survey and damage assessment
report on the Dungeness GCR site Kent. CSD report 676
was completed in 1986 and reviews the
geomorphological signficance of the site and identifies
the location and extent of the individual component ridge
features. The effects of development to date are
recorded in a damage assessment classification, which is
based on a 5-point scale from 'undamaged' to 'very
severely damaged'. This information is summarised in a
series of maps accompanying the report.

firmer engineering footing, the NCC corrunissioned
Professor K M Clayton and Miss F Coventry of the School
of Environmental Sciences at the University of East
Anglia to provide an assessment of erosion patterns on
the Norfolk diffed coast, with particular reference to the
conservation effectiveness of the modified revetrnent
scheme at Wesi Runton SSSI. This scheme, agreed
between the NCC and North Norfolk District Council in
1976, involved using 4 facing planks instead of 10 over
two lengths of the revetrnent Regular monitoring of
beach levels and cliff retreat was undertaken between
1976 and 1985 and formed the basis of an analysis of
revelment performance. The report, entitled An
assessment ofthe conservation effectiveness of the
modified coast protection works at West Runton SSSI,
Norfolk CSD report 675 was published in 1986 and
indicates that extrapolation of the West Runton results to
beaches elsewhere is limited by special factors. In
particular large flints, trapped behind the revetrnent,
help reduce wave attack on the cliff base to a degree
that would not apply if finer sediments were dominant
The report notes that cliff retreat is not significantly lower
than that recorded since the late 19th century, but
whether this should be attributable to the efficacy ofthe
revetrnent or the short time period of observation is open
to debate. What does emerge clearly is that since the
revelment was built the rate of beach loss has not
diminished and, in front of the structure, may have
accelerated. This means that the revetrnent itself will
become increasingly exposed to wave attack and more
liable to damage. The 4-plank sections favoured by the
NCC showeda significantly lowerrate ofbeach loss. The
report concludes that although there is a great need for
controlled experiment with these structures, the
available evidence at West Runton suggests that the
standard design of revetrnents is too effective as a wave
reflector and causes rapid beach loss in front of the
structure - an outcome inconsistent with the intended
result of coastal protection works. The implications of this
study will be of great use to the NCGin responding to
future coastal protection schemes of this nature.

The report will enable the NCC to respond effectively to
specific development proposals including the revision of
the Dungeness Countryside Plan, being undertaken by
Kent County Council; the possible construction of the
Dungeness C nuclear power station; the potential im~~
of the Channel Turmel; continuing use of the Lydd
Ranges by the Ministry of Defence; and continuing
corrunercial interest in the exploitation of aggregate
resources. It is now NCC policy that any areas of
substantially undisturbed shingle constitute 'core areas'
within which development will normally be opposed.

Conunissioned research report: Norfolk coast
Conunissioned research report: Dungeness

West Runton SSSI, Norfolk

Sand dunes and their management

Dungeness SSSI, Kent

Dungeness has long been recognised as a
geomorphological feature of international significance. It
contains the most extensive development of shingle
ridges in the British Isles and is the classic example of a
cuspate shingle foreland - a projecting depositional
feature comprising shingle beach ridges which
developed under the influence of two opposing sets of
constructional waves. The beach deposits here record
5000 years of coastal evolution. In addition the area is of
considerable biolOgical interest for its flora and for
ornithological reasons.

Project due for completion in March 1989.

9 The impact ofcollecting upon vulnerable
palaeontologicallocaJjties
Contractor to be appointed in late 1987. (Project Officer
David Norman).

The location of Dungeness, in the densely populated and
highly developed south-east of England, has meant that it
has been subjected to various development pressures
over the last 50 years, a process which has recently

PalaeontolOgical sites containing well-preserved and
unusual fossils are under increasing threat from
40

Some 14km of cliffed Norfolk coast are currently
defended from erosion by inclined wooden revetrnents.
Readers of previous issues of Earth SCience conservation
will be aware of the NCC's concern that these structures
corrunonly result in a degradation of cliff outcrops
through diminished exposure to marine erosion and
through encroachment by vegetation. A surprising
aspect of coastal revetrnent works is that although they
involve a major capital outlay by local and central
government, little research has been done on their
effectiveness. The NCC will sometimes respond to
revetrnent proposals with a request for modifications,
such as a reduction in the number of facing planks
included, with the aim of limiting their effectiveness
whilst still reducing the overall rate of coastal retreat In
this way it is hoped that the needs of the NCC and the
local authorities can be reconciled.

In September 1984 the NCC organised a seminar at the
University ofSwansea to discuss the problems associated
with the management of sand dune systems in the British
Isles. The papers given at the seminar covered a wide
range of topics on the geomorpho!ogy, ecology and
management of such systems and included contributions
on coast protection, sediment supply, machair erosion,
the application of the National Vegetation Classification,
rabbit grazing, scrub invasion, and the hydrology of sand
dunes.
The meeting was significant in showing the integrated
approach which is now being adopted in the
management of sand dune systems and which takes into
account the physical structure of the beach complexes,
the natural and man-induced vegetation, which colonises
the system, and the pressures to which the systems are
now subject.
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For those who are interested the proceedings of the
conference are available in the NCC's Focus on nature
conservalJon Series, No 13. Copies of this report can be
obtained from Publications, NCC, Peterborough.

sequence of the Midlands which is conventionally attributed
to the Wolstonian glaciation. The gravel has been mapped
from the northern part of the old quarried area at Church
Lawford, but Avon Terrace 2 gravel also occurs to the south
and may also have been exposed. Sections were cleared in
the former area revealing gravel underlying sand. No fossils
were found. According to the mapping of the district the
sand, ascribed to the Baginton Sand, should pass beneath
the glacial deposits which cover adjacent higher ground.
Investigation with auguring equipment raised doubts about
this and suggests that the fluvial deposits may all be of Avon
terrace affinities. Results of gravel analyses are awaited and
may permit a reappraisal of the site.

OCR Pleistocene site excavations
The Geological Conservation Review (GCR) site
selection phase for Pleistocene localities has over the
years required special excavations funded by the NCe.
Dr David Bridgland reports below on the latest
developments in this work

At Chipping Carnpden construction of the Carnpden
Mickleton railway tunnel during the nineteenth century
revealed a thick, enigmatic sequence of gravels, sands and
clays capping part of the Cotswold Ridge. These deposits
have often been referred to as probable products of a
glaciation which reached the northern side of the
escarpment, but they have not been seen in exposure for
many years. A mechanical digger was employed to clear
sections in an old pit immediately above the tunnel and trial
pits were dug at intervals down slope from the summit, to
try and uncover lower parts of the sequence. Numerous
samples were collected, sections were recordedand
palaeocurrents measured. The latter indicate deposition by
water flowing towards the south-east. The discovery of an
apparent lens of till in the pit section appears to support a
glacial-related origin. Follow-up work on collected material
is continuing.

Pleistocene of the Avon Valley

Two sites in the Pleistocene terraces of the Avon Valley
in Warwickshire and Worcestershire were re-excavated
manually during 1986.
At Cropthorne sections were re-exposed in an old
gravel pit. The gravel here has been interpreted as
belonging to both Terraces 3 and 4 of the Avon, the latter
supposedly being more recent than the lower and
superimposed upon it, giving a stratigraphic succession
from Third to Fourth Terrace deposits. This interpretation,
which contrasts with a normal terrace sequence in which
the higher fourth terrace would be the older, has always
been somewhat controversial although it has been
widely accepted. The GCR excavation revealed
solifluction deposits in an apparent terrace bluff situation
which yielded a molluscan fauna. Further research is
proposed to determine the significance of these
discoveries and to reassess the stratigraphy of the
gravels.

recorded in situ, including one extremely rolled hand axe.
The occurrence of rolled material in situ is most significant.
The results of the excavations at Dunbridge, Woodgreen
and Priory Bay are documented in the Quatemary
Research AssocialJon Field Guide to Wessex and the Isle of
Wight, 1987edited by K E Barber.
Pleistocene of,the Great Ouse Valley
An old pit at Biddenharn, Bedfordshire, containing terrace
gravel of the River Great Ouse, yielded mollusca and
Palaeolithic artifacts when worked in the nineteenth
century. Sections were recently re-excavated manually in
association with staff from Royal Holloway and Bedford New
College (London University) and Coventry Polytechnic. The
new excavations concentrated on the lower part of the
gravel sequence and confumed the faunal and
archaeological content of the deposits. The mollusca,
located in a number of thin silty bands, constitute a more
varied assemblage than the original Victorian studies
indicated. A number of worked flints were recovered in situ
near the base of the gravel. Given the limited extent of the
excavations these finds suggest that the site is a rich source
of Palaeolithic material. Research on this site, including
possible amino-acid dating of the molluscs, is continuing.

Palaeolithic sites in southern England

Three important Palaeolithic sites were re-excavated
manually during 1986.
At Dunbridge, Hampshire, gravels deposited by the River
Test have previously yielded the largest number ofartifacts
to be found at a single site in the country. Dunbridge is one
of the few sites in Britain where there is an indication of a
distinction between different artifact types and stratigraphic
level in the sequence. Three sections were exposed but it
proved difficult to relate particular gravel beds to those
described in early reports of the site. The Palaeolithic
content of the deposits was confumed by the discovery of a
hand axe in the talus of one of the sections.

A disused railway cutting near Broom, Warwickshire,
passes througn the Second Terrace deposits occupying
a 'cut-off loop' where the river once flowed around the
northern side of nearby Marriage Hill. In this area the
Avon is joined by its tributary, the River Arrow.
Exposures in an erstwhile gravel pit a short distance to
the north were studied earlier this century, when it was
suggested that a lower Avon gravel was overlain by
deposits laid down by the River ArrOw. Early indications
are that the sequence exposed in the railway cutting can
be interpreted in the same way. Mollusc fragments were
recovered from the lower deposit but determination of
their species, if possible, is still awaited. On this will
depend whether they can be used to add the Broom site
to the growing number of Pleistocene terrace localities
where the technique of amino-acid dating of shell
remains has been used to erect a relative age
stratigraphy.

Terrace gravel of the nearby River Avon at Woodgreen, is
a less prolific source of artifacts. However given the limited
size of the old worki,ng the number is not inconsiderable
and it could yet prove to be a richer source of material than
Dunbridge. A small hand axe was found in situ.
Priory Bay is the richest source of Palaeolithic material on
the Isle of Wight but is an unsatisfactory site in that most of
the material has been found on the beach and has been
subjected to rolling by the sea. The presumed source is
gravel which caps the cliffs, and is poorly exposed due to a
combination of slumping and vegetation. A large section
was excavated on the cliff top with the kind permission of
the owners of the adjacent holiday camp. Gravel was
exposed, overlying Bembridge Marls, and capped by a thin
unit of brickearth. Although the gravel has been described
as marine in origin this has yet to be substantiated by
detailed analysis. Several specimens of worked flint were

Pleistocene of the Midlands

Two important Pleistocene sites in the English Midlands
were re-excavated during 1986.
At Church Lawford, Warwickshire, a significant mammalian
fauna was recorded in the mid-nineteenth century. It has
been claimed that this fauna came from the Baginton
Gravel, a fluvial deposit underlying the principal glacial
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Field education
curating specimens and a bibliography of publications
on earth science conservation

The GCSE and geology

3 Structured field-work - discussion about structuring the
use of field sites to minimise damage; consideration of
the aims and objectives of geological field-work and how
these aims and objectives can be best met through an
investigative approach in the field; development of site
specific teaching exercises and exercises to make best
use of seemingly inadequate local exposures (including
worked examples).

In the new syllabuses for the GCSE exams, geological field
work becomes a significant part of the cuniculwn in the
bulk of the science subjects, with wide implications for earth
science conservation; it also provides a unique opportunity
of increasing public awareness in the earth sciences.
The introduction of the GCSE system in England and Wales
has necessitated a complete revision of the 14-16 age group
curriculwn in secondary education Geology syllabuses
now have to conform with the National Criteria for Science
which define the essentials for all GCSE courses in the
broad field of experimentally based science. In recent
years, entries for GCE '0' level and CSE geology have fallen
dramatically. Despite this trend, the numbers studying
geology seem set to rise as geological topics are included
in other science courses, modular science schemes and, in
time, into core cuniculwn science. All of these courses
require pupils to undertake a certain amount of geological
field-work This has major conservation implications as the
pressure on popular geological and geomorphological
localities is likely to rise accordingly. Furthermore, as many
teachers previously unfamiliar with the subject are likely to
be teaching geology and leading field excurisons, it is
possible that important localities unsuitable for educational
field-work will be unintentionally damaged through being
misused

4 Access to field sites - advice about safety, access to
public and private land, seeking permission,
indemnities, codes of conduct etc.

To help relieve the pressure on such sites the NCC's
diversionary field work programme aims to publicise
specially chosen, readily accessible alternative localities
and to promote their structured use. Details of these sites
are disseminated in NCC's geological guides and trails,
and now in a new format as GeolOgical site description
sheets. Four such sheets are currently available and are
enclosed within this issue. The most recent sheet, Cherry
Gardens Railw@y Cutting was prepared by Ron Smith of
Bath GeolOgical Society.

The book New sites for old A students guide to the
geology of the east Menrups describes the geology and
geomorphology of the eastern part of the Mendips, and
goes on to give detailed information on 39 specific
localities which can be visited What sets it apart from
other geological guides is the layout of the book, the
philosophy behind the selection of the localities, the
provision of detailed information on site ownership and
access, and the suggestion ofexercises to be undertaken
at each locality. The main objective of the guidebook is
to achieve the better safeguard of important geological
sites in the Mendips area. By identifying and publicising
a range of alternative localities, chosen because of their
ability to absorb heavy levels of use, it is hoped that field
parties and individual geologists will avoid those
sensitive areas which have become damaged through
over-use A range of alternative localities has been
described for each major rock formation, enabling
geologists to put together their own itinerary to suit their
particular needs. Thus usage is spread over a greater
number of sites than hitherto, with the consequent
reduction in pressure on specific sites. Since New sites
for old appeared, this new approach has proven very
popular among geologists.

The NCC will continue to promote structured field-work
of this type in the future. There is, however, a need to
compile more information about new field-work localities
to assist us with this work and local geologists, whether
amateur, professional or students, can play an important
role here. By utilising local knowledge, musewn records
and published literature suitable sites can be identified,
descriptions prepared and completed drafts sent to the
NCC for publication Anyone interested in participating
should contact Mike Harley at Northminster House for
further information and guidance.

5 Information sources - a comprehensive list of names and
addresses of organisations who can supply
• site information

The most significant element of the book, however, is its
approach to the problem of access to geological sites. In
many areas of Britain where geological field-work is
undertaken, difficulties have arisen because visitors do
not know who owns the localities they visit, and thus
many visits are made without the landowner's consent
The repercussions of this are obvious, and for this reason
the NeC has ensured that no site is included in the book
unless we have obtained the owner's prior co-operation
and agreement For each site, the access arrangements
have been clearly set out, together with the name and
address of the person whose permission should first be
sought The book also includes an 'application to visit'
form which is designed to be photocopi.ed and sent off
by the intending visitor.

Geological conservation and field education
illustrated talk available

• publications/field-guides
• accommodation in field centres
• other relevant material that will be of value to those
teaching geology
The manual should be published later this year. It will be
announced in the appropriate teaching journals
including The Times Educational Supplement, Geology
Teaching, Teaching Geography, Review of
Environmental Education Developments, Environmental
Education, Education in Science, and School Science
Review. It will be mailed to all science advisers in LEAs
for distribution to all heads of science in secondary
schools and colleges of further education, and to
hwnanities (geography) advisers and those with
responsibility for environmental education Copies will
also be sent to examination groups, boards and
syndicates, relevant HMIs and Chief Examiners, and to
appropriate polytechnics and university departments.
There will be no charge for the package.

With a view to-resolving these problems before they arise,
the NCC is to publish a manual which will provide teachers
with detailed information to extend their knowledge and
awareness of geological conservation and assist them in
organising and structuring geological field-work A
Working Group chaired by the NCC and comprising
representatives from organisations with interests in geology,
geological conservation and geological education met in
February 1987 to discuss the style and content of the manual
and to consider the potential spin-offs for '/\ level and
undergraduate teaching. Working closely with the NCC,
the manual is currently being researched and compiled by
the School of Education, University of Bath as a research
project commissioned by the NCe

Geological site description sheets - a new
teaching aid

An outline of the planned format is as followsIntroduction - aims and objectives of the package,
philosophy and requirements of GCSE, swnrnary of
courses with a geological content, structured fieldwork,
in-service training.

Many readers will share the NCC's concern at the threat
posed to geological SSSIs by their overuse for
educational fieldwork Many well-known sites are being
damaged by the large number of geolOgical parties
visiting them each year and some sites which are of
considerable research potential but little teaching value
are being severely damaged through inappropriate use.

2 Earth science conservation - a broad-based introduction
to the philosophy and practice of geolOgical and
geomorphological conservation written with the teacher
in mind, including recommendations on collecting and
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Over the past 18 months Mike Harley, Field Education
Officer in the NCC's Earth Science Division, has given an
illustrated talk entitled 'Geological conservation and field
education - an intimate association' to a wide variety of
audiences, including school and university groups and
local geological societies. The talk describes the field
education work of the NCC and the role of this work in
geolOgical conservation. It has stimulated much interest
and proved successful, both from the point of view of
promoting the educational materials produced by the
NCC and the concept of structured fieldwork, and in
gaining valuable feedback from others. The talk, which is
about one hour in length, is available to schools, colleges,
universities, geology teachers groups, geolOgical
societies, county trusts for nature conservation or other
groups and can be tailored to meet the needs of
individual groups. In certain areas it may be possible to
arrange a short field excursion to supplement the talk.
For further information please contact Mike Harleyat
Northminster House.

The discussions we have held with owners during the
production of the book have raised the level of
awareness of geology and the NCC's geolOgical
responsibilities, and a strong local body of support has
now been established All site owners were invited to
the public launch of the book in October 1985, when the
Minister of State for the" Environment, William
Waldegrave MP, spoke strongly in support of the
benefits of co-operation and understanding between the
NCC, landowners and geologists.

The Nee's diversionary field work strategy
Successful launch of the Mendips field-guide

New sites for old highlights one of the NCC's main
policies for safeguarding geological localities, and
represents an attempt to resolve one of the most difficult
geological conservation problems. More 'traditional'
types of threat to geolOgical sites, such as building works,
coast defences or the infilling of pits, can be handled
effectively through our involvement in the planning
process, whilst the Wildlife & Countryside Act 1981
provides an added element of safeguard The activities
of field geologists, however, have always been more

In October 1985 the NCC launched its largest ever
publication relating to the conservation of geolOgical and
geomorphological sites. The significance of the
publication lies in its innovative approach to the planning
of field-work trips. It has broken new ground as regards
the layout and content of field-guides and is likely to be
the model upon which future NCC guides will be based
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Wenlock Edge geology trail

problematic, since they do not come under plarming
control and are frequently carried out without the
landowner's knowledge. Our diversionary honeypot'
approach has been developed specifically to respcnd to
this, and depends upon the publicising of easily
accessible, well-documented, geologically-attractive
alternative sites, which can entice geologists away from
some of their more traditional haunts. All the evidence so
far suggests that the approach is working, and it is our
intention that the Mendips example be used as a model
for similar projects in other geologically vulnerable parts
of Britain. We would welcome comments from readers
on both the Mendips guide, and the diversionary
strategy in general

Wenlock Edge is a wooded north-westerly facing
escarpment which runs for 26km between Much Wenlock
and Craven Arms. The feature owes its presence to the
Much Wenlock Limestone Formation which dips gently to
the south-east. The softer shales of the underlying
Coalbrookdale Formation and overlying Elton Formation
give rise to the parallel valleys of Ape Dale to the
north-west and Hope Dale to the south-east.

educational field-work The project is currently in its early
stages. Initial reconnaissance work has been undertaken
with the help of geologists from the British Geological
Survey and members of the Shropshire Geological Society.
Site selection and manuscript preparation are due to
commence later in 1987.

Malverns field-guide
A diversionary geolOgical field-guide to the southern part of
the Malvern Hills is in preparation. Further details will
appear in subsequent issues of Earth science conservation.

Earth science - guides, trai.ls and site description sheets

f

Wenlock Edge is one of the classic areas for British geology
and formed part of the type Wenlock area defined by
Murchison towards the middle of the last century. The
detailed stratigraphy of the area has subsequently been
investigated and revised Today it is designated as the type
area for the Much Wenlock Limestone Formation and,
together with Benthall Edge, Coalbrookdale and Ape Dale,
forms the type area for the Wenlock Series. The reef
limestones of the Much Wenlock Limestone Formation are
of particular importance and interest to geologists. Many
readers will be familiar with the problems of access to the
quarry sections along Wenlock Edge where these rocks
are best seen (ESC 22, p61).

For further details on the Mendips guide, see inside
back cover.

Further publication plans
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The NCC's proposal to publish a field-guide to alternative
sites in the area was also outlined in ESC 22. This project is
now nearing completion and publication will take the form
of a geological teaching trail which will be available next
year. The trail is based on a group of six localities which
demonstrates the variation in the reef limestones and
adjacent strata. All were selected for their educational
value, assessibility and ability to withstand heavy visitor
pressure. At each locality, a series of educational exercises
complement the site description and these are designed to
stimulate observation, recording and interpretation of field
evidence.

Burrator landfonn trail

Dartmoor is a popular area for undertaking educational
field-work in geology and geomorphology. The landscape
is dominated by tors and the origin and evolution of these
distinctive landforrns have long intrigued earth scientists. It
has to be said, however, that an unfortunate consequence of
this interest is that many classic localities are being
damaged by the pressure of sheer numbers of students
visiting them each year.
The NCC, as part of its policy in promoting diversionary
field-work aims to conserve these Dartmoor localities by
encouraging structured field-work at carefully selected
alternative sites. Our new Burrator landform trail, written by
Peter Keene of Oxford Polytechnic, describes ten such
localities in the area surrounding Burrator Reservoir.
Questions in the text stimulate detailed observation and
interpretation and are designed to highlight field evidence
which enables the user to reach at least a partial
explanation of the origin and evolution of the landscape. The
trail is structured in such a way that evidence is introduced
gradually and unfolds to a full reconstruction only towards
the end of the trail.

All of the sites included in the trail fall within the ownership
of the National Trust. The Trust are very enthusiastic about
the project and have carried out clearance work where
necessary. Overgrown and degraded exposures have
been reinstated and access routes improved The Trust's
assistance is gratefully acknowledged.

Shelve Inlier field-guide
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The Shelve lnlier of Ordovician rocks, situated between
Shrewsbury and Montgomery in the Welsh Borders, is
notable for the remarkably complete Ordovician sequence
represented; only the upper parts of the Caradoc Series
and the Ashgill Series are absent. A wide range of rock
types are exposed including massive quartzites, flaggy
sandstones, mudstones and graptolitic shales, volcanics and
volcaniclastic sediments, and intrusive dolerites, gabbroic
dolerites and picrites. The Ordovician rocks are mostly
overlapped by Silurian rocks but to the east the Pontesford
Linley Fault brings Precambrian 'Longmyndian' rocks into
contact with shales of the Tremadoc series. The lnlier is a
classic area for geological study and consequently many
well-known localities receive extremely heavy use.

Although points of detail in the text assume some
background knowledge, the trail is easy to follow and a
conscious effort has been made to make it comprehensible
to the interested layman. To this end a page of guidelines
-introduces the walk to those who have not looked critically
at scenery in this way before.
Production of the trail has met with enthusiasm from local
landowners and commoners. The South West Water
Authority, who own the reservoir and its catchment, have
welcomed the project, as have Dartmoor National Park and
Dartmoor Preservation Assccation. The NCC extends its
thanks to all concerned for their co-operation.

The NCC aims to publish a comprehensive field-guide to
the geology of the Shelve lnlier. Its purpose will be to divert
parties away from well-known overused sites to carefully
selected accessible alternative exposures suitable for

The trail will be published late in 1987. For further details
see inside back cover.
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particularly welcome, as are illustrations of priced
specimens, references thereto, and references to
discussion of this topic Results will be presented at a
GeolOgical Curators GrouplPalaeontological Association!
GeolOgical Society meeting in London in early October
1987, and published thereafter. Please contact Angela
Milner at the Palaeontology Department, British Musewn
(Natural History), Cromwell Road, London SW7 5BD (01-589
6323 ext 727) or Ian Rolfe at the National Museums of
Scotland, Chambers Street, Edinburgh EH I lJF (031-225
7534 ext 239).

The Nee's Urban Habitat Network

Conservation news
climatic change, with at least one major interglacial
represented. Within the sequence a major hiatus is
recognised and immediately below it the beds show the
development of a fossil soil, which represents a further
important aspect of the stratigraphic evidence at
Swanscornbe.

Swanscombe's golden jubilee
Swanscornbe Skull Site NNR, Kent

The 50th anmversary of the discovery of the first fragment of
the world-famous Swanscornbe Skull (see ESC 22, pI3), one
of the oldest known hwnan remains in Europe, was
celebrated on 29 June 1985 by the unveiling of a
commemorative stone on the site by author and television
personality Magnus Magnusson The occasion was marked
by a Public Open Weekend, attended by over 5000 visitors,
750 of whom witnessed the opening ceremony on June 29.

The Open Weekend featured a large display of important
'finds' from the Reserve, including artifacts, bones,
reconstructions, geological drawings and historic
photographs of the site, together with two witness sections
cut through the sediments in the Reserve, to demonstrate
the full stratigraphic sequence. The original Swanscornbe
Skull itself, now housed permanently at the British Musewn
(Natural History), was on special display on June 29. There
were also practical demonstrations of the methods
employed in the making of flint implements, given by Dr
Mark Newcomer of the Institute of Archaeology in London

The Swanscombe NNR is reCOgnised as being probably
the most famous and most important site in the British
Pleistocene containing, in addition to its palaeoanthro
pological interest, sedimentary sequences of great value for
stratigraphic, palaeontological and archaeological studies. It
is the only site in Britain which shows evidence of a
Clactonian culture stratigraphically beneath an Acheulian
culture, and therefore provides the basis for Lower
Palaeolithic chronology in Britain. The palaeontological
record, especially the molluscs, the mammals and, more
controversially, the pollen provides evidence of major

A 40 page guidebook to the geology and archaeology of the
Reserve, written by a series of invited authors and entitled
The story ofSwanscombe Man has been published jointly
by the NCC and Kent County Council, and is available at
75p (inclusive of post and packing) from Publications, NCC
Peterborough.

A forwn, known as the Urban Habitat Network, has existed
within the NCC for several years, with the purpose of
promoting discussion of all aspects of nature conservation in
the urban setting. Although the emphasis has been on
biological issues, geolOgical projects have included the
publication of a handbook for the Wrens Nest NNR in the
West Midlands and a geological trail for Saltwells Local
Nature Reserve in the Black Country Initiatives such as
these need the participation of volunteer groups and
sympathetic local authorities. There is enormous scope for
future work in this field and we would very much like to
hear from anyone who has an earth science related project
in mind.

Mr Simon Cohen
In ESC 22 (p.7), in an article on the Granton shrimp-bed in
Edinburgh, an act of unscrupulous vandalism by an "un
named private collector and dealer from Bristol" was
referred to. Mr Simon Cohen of Bristol wishes to make it
known that he was not the individual referred to in the
article. The author of the article, Dr E N K Clarkson, and the
NCC, are pleased to afford Mr Cohen this opportunity of
stating his position on the matter.

Newly conserved geological exposure
In 1986 Wickes plc officially 'opened' a geological exposure
of the Corley Conglomerate, part of the Carboniferous
Enville Formation, to scientists.
The locality is situated behind the new Wickes Building
Supplies store on the Radford Road section of the Coventry
Ring Road (Grid Reference SP33 16 7955). At this site, which
is one of the largest exposures of the Corley Conglomerate,
the pebble size is at its maximwn development indicating
the existence of an upland area just to the east of Coventry
at that time. The pebbles, predominately limestones, ~
yielded marine fossils of Silurian age, a period not
represented in the Coventry area. The exposure also shows
the overlying sandstones, as all the strata dip westwards.
The face is some 3-4 metres in height and about 30 metres
ill length.
Access to the face involves a short ladder climb and visiting
parties ought to be restricted in size to around 15-20 people.
Anyone visiting the site should first contact Mr R Oxley, The
Store Manager, Wickes Building Supplies Ltd, 2 Radford
Road, Coventry, West Midlands or by telephone on
Coventry (0203) 52150.
Please consider including this site on your field trip
itineraries and help make Wickes' efforts to preserve the
site worthwhile. For more information contact John
Crossling at Warwickshire Musewn, Market Place,
Warwick CV34 4SA (telephone 0926-493431).

The price of fossils

NCC warden, Philip Holms giving a TV interview next to the commemorative stone marking the first find in the recovery of the
Swanscombe SkuJl.
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Angela Milner and Ian Rolfe are collecting information on
historic and present prices of fossils, as a guide to current
pricing practice (and thus to insurance and indemnity
values of musewn collections). To make this study reliable
they would welcome dated examples of prices that
museums and others have paid for fossils, or for collections
of them They need examples of expensive, mid-range and
cheap fossils; copies of old priced lists of fossils are
49
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Earth science publications from the NCC
Geology teaching trails
pages pnce
Wrens nest NNR: geological trail
(revised 1974)
Wrens nest NNR: geological handbook (1978)
Staple Edge geology teaching trail:
booklet (1981)
Staple Edge geology teaching trail:
student's worksheets (x3)
Salthill Quarry geology trail (1982)
Mortirner Forest geological trail
(reprinted 1987)

24pp
24pp

15p
20p

28pp

60p

28pp

15p
60p

28pp

50p

44pp

60p

New site guides!

Burrator Landform trail (available late in 1987)

Field-guides
Tertiary Igneous Rocks of Rhwn (c. H.
Erneleus and R. M. Forster, 1979)
New sites for old A student's guide to the
geology of the east Mendips (edited by K. L.
Duff; A. P McKirdyand M. J Harley, 1985)

192pp £8.50

Earth science conservation
A limited nwnber of back issues of Earth science
conservation numbers 1 to 22 (1968-1985) are available free
of charge direct from the Earth Science Division.
Nwnbers 1 to 14 were originally issued under the title
Information circular.

Information leaflets
Practical geological conservation (1984)
Help conserve geology (information pack 1986)
Priced items, are available from Publications, NCC
Peterborough. Payments should be made by cheque or
postal order payable to Nature Conservancy Council
Unpriced items are available free of charge from the Earth
Sciences Division at the same address.

New sites for old is a comprehensive guide to new
geological sites in the east Mendips. This guide breaks
new ground in educational geology by taking a fresh
approach to guided fieldwork, providing new
opportunities for studies in the east Mendips.
The most spectacular example of a new site in this
book is the extensive exposure at Tedbury Camp Quarry.
Here a marine bench, cut across steeply-dipping
Carboniferous Limestone and overlain by Inferior Oolite
demonstrates a unique collection of 'rock-ground' and
'strike-line' features.
Burrator landform trail, which will be published in
October, explores the features of the distinctive landscape
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of Dartmoor. The book
explains the geology of the
tors and bare rocky outcrops
which contrast starkly with
the smooth rolling moors in
which they stand.
Although detail in the
book assumes some
background knowledge, the
trail is easy to follow and can
be understood by the
interested non-specialist.

New sites for old (192 pages) is available at just £8.50 each. Burrator landform trail
(24 pages) costs only £1.50. To place your order, write to Dept CM, Publications, Nature Conservancy Council,
Northminster House, Peterborough PE 1 lUA. State how many copies you would like of each publication and
enclose a cheque made payable to the Nature Conservancy Council for the appropriate amount.

