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EDITORIAL

EDITOR'S PREFACE
During 1981, the Geology and Physiography Section and the Geological
Conservation Review Unit have been engaged on an exceptionally wide range of
projects, including new geological National and Local Nature Reserves,
management agreements for forty or so SSSI's, ten Public Inquiries, other major
cases which might well reach Inquiry level in the near future, the forging of new
alliances for site safeguard and a broad programme of highly successful site
rehabilitation. Concurrently, work on the longer-term major duties - site
assessment and selection, the abundant casework never reported in these pages
and the various advisory functions - continued at its normal levels. The
Wildlife and Countryside Act modifies the statutory provisions under which the
Nature Conservancy Council operates and its passage provides an appropriate
occasion for an extended editorial on the current practice of earth science
conservation, which will demonstrate how these diverse activities interlink to
form part of a single programme.
This number of Earth Science Conservation is the first for over three years to
carry no contributed articles. Readers are reminded that contributions on any
aspect of geological conservation will be received with interest by the Editor, Or
G. P. Black, Nature Conservancy Council, Pearl House, Bartholomew Street,
Newbury, Berkshire.

Each number of this journal, since it first appeared in 1968, has recorded the
varied activities of the Geology and Physiography Section and, latterly, of the
Geological Conservation Review Unit. Individual projects ha'/e been described
independently, or in other words in isolation, and their relationship to each
other. and to the central theme of geological conservation, has not been
deliberately demonstrated. All the various facets of geological conservation,
however, form part of a single integrated programme and opportunity is taken
here to relate the parts to the whole, using a selection of recent events as
illustrations.
Earth science conservation is a branch of applied geology which seeks to
safeguard those sites which are the indispensible basis of geological and
gcomorphological research and education. Individual sites, of course, are
indispensible in different ways - some are formally recognised by the
International Union of Geological Sciences, others owe their status to an
equivalent, but informal, consensus opinion of experts, while yet others derive
their significance from playing a well-documented role in the development of
science.
All localities of earth science interest are subject to two distinct types of threat.
Their values can be destroyed or damaged through activities totally unrelated to
science - tipping, the erection of coastal 'defences', restoration for amenity or
agriculture, to. name but three - or they can suffer damage as a direct
consequence of their scientific interest. Many localities receive more visitors
than their interest can withstand ("overuse") so that their rock faces come to be
largely buried in man-made screes of discarded specimens. Others are exploited
in such a way as to diminish their potential ("misuse"), as occurs when exposures
crucial to research are used for elementary education.

It is the duty of earth science conservation to parry both types of threats for
the benefit of all earth scientists - research workers and amateurs, teachers and
students alike. In view of the magnitude of the task, success can only be gained
through the co-operation of the entire scientific community - this article will
therefore demonstrate some of the many occasions when voluntary aid played a
vital role in ensuring that B.ritain's geological heritage was not frittered away.

SITE SELECTION

PLATE 1. BURRATOR QUARRY SSSI, DEVON. (see p. 8 )
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Before localities can be conserved, they first must be identified. Attempts to
select a national network of the most significant sites date back to the work of the
Geological Sub-Committee of the Nature Reserves Investigation Committee of
almost forty years ago. The Sub-Committee and its assessors were all volunteers
and included many of the most senior geologists of the time and also some
distinguished names of the present-day. From their labours emerged a list of
some 400 localities deemed worthy of conservation. In practice, however, their
work faced two severe handicaps - the statutory provisions for conservation
were still undefined and no criteria for the selection of sites had yet been framed.
The first problem was solved in 1949 with the passing of the National Parks and
3

Access to the Countryside Act, whose provisions, most recently modified by the
Wildlife and Countryside Act of 1981, persist in amended form to this day.
Solution of the second problem, however, had to wait the acquisition of
adequate practical experience.
By the early '60's, it was apparent that a balanced national network of
localities could not be evolved by lumping together suggestions made by
individual experts in isolation; it was therefore decided to select all further sites
for conservation on the basis of the consensus of expert opinion. Meanwhile
criteria, designed to achieve the greatest possible degree of objectivity, were
devised and employed for the first time. Each site accepted for conservation had
to fulfil all the following requirements:'
(i)

It must be demonstrably an integral part of the national network
(interpreted as the minimum number of sites required, in the consensus of
experts, to represent adeq uately the geology and physiography of Britain);

(ii)

It must not duplicate the interest of any existing site.

(iii)

It must be capable of being conserved  in particular, it must be capable
of successful defence at a Public Inquiry.

These criteria, first roughed out in 1964, were tested in practice and
progressively improved prior to their first publication in 1976; their most recent
employment in their most developed form has been in connection with the
Geological Conservation Review (See below and Earth Science Conservation 14
18, passim) - a project which has already received much attention in these
pages.
It must be borne in mind that the scientific interest of most geological
localities lies, not so much in their content of rocks, fossils, minerals and
structures, but in the interpretations which can be based on the evidence these
provide. Many localities of the highest importance show only the commonest
rocks, fossils, minerals and structures - the uniqueness of their interest lies in
the assemblages which are present, the relationships shown between the various
constituents of these assemblages and the interpretations which can be drawn
from these assemblages and relationships. Accordingly it is not surprising that it
is difficult for someone who is not an expert to assess the relative value of
geological exposures - one particular quarry, for instance, will have a well
established and readily-proven national or international standing while another
nearby, ostensibly showing very similar rocks and features, will be of lesser
scientific consequence.

CONSERVATION THROUGH MANAGEMENT
The most effective, but the most expensive, way to safeguard a site from all
types of threat is by declaring it a National Nature Reserve - to confer such
status requires purchase or lease or the assumption of responsibility for the
management of the scientific interest through a formal agreement. Owing to the
relatively robust nature of most rock outcrops and landforms, the need for NNR
4

status for a geological locality arises only in exceptional circumstances, as in the
case of Achanarras Quarry, Caithness.
This quarry is probably the most famous and most significant Middle Old Red
Sandstone fossi'! fish locality in .Britain. Its prolific and diverse fauna is
internationally familiar and includes at least sixteen species, for four of which
Achanarras is the type locality. As reported in EarthScience Conservation 13,
pp 2-4, problems arising from the activities of commercial fossil fish collectors
were first brought to the attention of the Nature Conservancy Council jn 1977
when the classic Lesmahago\\' (Clydesdale) Silurian fossil localities were raided;
shortly afterwards attention shifted to Caithness (idem 17, pp 1-3). By reason
of its prolific and diverse fauna, Achanarras Quarry was an obvious prime target
and the first steps to ensure its protection included the introduction of a permit
system, administered by a small voluntary committee of expert advisors, the
negotiation of an agreement whereby the Conservancy undertook the
management of the scientific interest, and the erection of multi-lingual notices
warning visitors that collecting was by permit only. Despite these measures, two
commercial collectors were arrested in July 1980 and successfully prosecuted
(idem 18, P 12). When in 1981 the quarry was placed on the market, the Nature
Conservancy Council bought the property and duly declared it as Scotland's
first purely geological National Nature Reserve on 17th September. The permit
system introduced undet the management agreement continues in force for the
present. The Conservancy, however, will seek to develop the scientific potential
of the quarry and the advisory committee will be asked for assistance in
formulating a programme whereby the new Nature Reserve will benefit the
widest possible spectrum of geological interests.
The Nature Conservancy Council also has powers to undertake the
management of the scientific interest of a Site of Special Scientific Interest by
entering into agreement with owners and occupiers; this procedure, which does
not involve the declaration of the area involved as a National Nature Reserve, is
advantageous in the reduced call it makes on the Conservancy's slim resources.
Conservation ofgeological sites under these powers commenced in April 1980 
already agreements have been concluded for ten sites and are being sought for
some thirty more. Such agreements provide all practical safeguard necessary
for the co~vation of most geological sites and are of particular value in
countering some forms of misuse, especially commercial collecting. This
procedure has been invoked to protect part of the Podowrin Burn SSSI,
Clydesdale, which contains exposures of an important fish bed and lies not far
from the Logan Water exposures which were the scene of the original raid by
commercial collectors in 1977. Two German commercial collectors had been
arrested on the Podowrin Burn site in May 1979 and,for this reason, the site was
among the first to be nominated for protection by management agreement when
the programme commenced. The necessary agreements with the owners - the
Douglas and Angus Estates - were completed in 1981 and a permit system is to
be introduced; meanwhile multi-lingual notices banning collection without
permission are in the process of erection.

5

Local Authorities have powers to safeguard localities of geological
significance as Local Nature Reserves although, in the past, these powers have
been little used. The declaration of Doulton's Clay Pit, Dudley, as a Local
Nature Reserve by Dudley Metropolitan Borough Council in November 1981 is
therefore all the more noteworthy and all the more to be welcomed. The new
reserve - a Site of Special Scientific Interest since 1952 - provides a nationally
important section in Middle Coal Measures exposing a sequence from the New
Mine Coal to the Thick Coal; this part of the Carboniferous succession is not
permanently exposed elsewhere. The new reserve is owned by Dudley MBC and
lies within the Blackbrook Valley - an area selected jointly by the Landscape
Institute, Dudley MBC, the Nature Conservancy Council and the Council for
Environmental Conservation for improvement as a contribution to the Council
of Europe's Campaign for Urban Renaissance .
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CONSERVATION THROUGH THE PLANNING SYSTEM

(1)
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Although a proportion of those localities recognised to have national
geological significance can be given the special protection afforded by Reserve
status, safeguard for the vast majority must, for the present at least, continue to
depend on designation as Sites of Special Scientific Interest. Such designation
does not give the Nature Conservancy Council any direct control over the site
but merely ensures that consultation must occur when any development (as
defined in planning law) is proposed or if there is an intention to carry out any
activity which has been specified by the Conservancy as liable to damage the
scientific interest. Consultation over development proposals is long-established
but the right to consultation over other potentially damaging activities has only
recently been given to the Conservancy by the Wildlife and Countryside Act,
1981. As no geological cases based on this Act have yet arisen, its operation
naturally can find no place in this review.
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The safeguarding of geological Sites of Special Scientific Interest from
development depends on the influence the Conservancy can exert in an advisory
capacity when consulted over proposed developments such as building, mineral
extraction, road construction and tipping. When proposals affecting an SSSI are
received, their implications for the future of the scientific interest are carefully
considered'.IWhere the proposed development would increase the scientific
interest it receives support, where it would have little significant effect no
comment is made, and where it would harm the scientific interest action is taken.
Frequently some compromise, whereby the scientific interest is left intact
through a modification of the proposals, can be reached through discussions
involving the intending developers, the site owner, the local planning authority,
the scientists who use the site, and the NCC. In the small number of cases where a
satisfactory compromise cannot be reached the Conservancy advises the Local
Planning Authority to refuse permission. Such a refusal is often followed by a
planning appeal which is heard at a Public Inquiry before an inspector appointed
by central government. Here the Geology and Physiography Section prepares
and presents the scientific case, drawing conservation witnesses from its own
members and NCC colleagues, and scientific witnesses from those geologists
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with expert knowledge of the site.Support IS ~IsLl obt~ineJ frol11 the sClenliric
community, both in Britain and abroad. The decision as to whether the
proposed development should be allowed is then taken by the appropriate
Secretary of State.
Copious examples of how these statutory provisions for conservation operate
in practice have been reported in Earth Scicncc Conservation and its predecessor,
the Information Circular. This present number is amply endowed with examples
(ppIS-2S)and, accordingly, there is no need to dwell further on this aspect of
geological site safeguard. On the other hand, advantage must be taken of this
occasion to pay tribute to all those geologists who have so willingly given their
services to form an essential component of the conservation case; it is pleasing to
record that on no occasion has a witness, produced to give expert evidence on the
scientific merit of a threatened SSSI, appeared in other than a purely voluntary
role.

CONSERVATION THROUGH RESOURCE IMPROVEMENT
SSSI status, whatever safeguards it might provide against damage caused by
development, provides the Conservancy with no powers to deal with site overuse
and misuse. These two problems can only be dealt with on a voluntary basis
their solution depends on the goodwill of the site owners and occupiers and on
the co-operation of the geological community.
Surveys have shown (Earth Scicncc Conservation /7, pp. 12-15) that the needs
of geological field education have grown at 870 per annum over the period
1963-78; over the same period the facilities available to meet these needs
have probably shown a slight decrease. The consequence, in conservation terms,
has naturally been a rapid growth in the number of occurrences of site overuse
and misuse brought to the Conservancy's attention.
The problems caused by overuse can be largely overcome by the use of
earth-moving machinery, supplemented in some cases by hand tools. The
Conservancy's programme of site rehabilitation dates from 1975 and has now
restored over 200 localities - many of these projects have been described in this
journal (Sos 11-18. passim and below). Such projects can take many forms,
from restoration of access to long disused 'slate' mines at Stonesfield to re
exposu re of the contact of the Dartmoor Granite at Burrator (idem 18. pp. 8-9).
However, all these projects, whatever their nature, must depend on the goodwill
and voluntary co-operation of others - the site owners and occupiers for their
agreement, various branches of industry for their technical help, geological
experts for the benefit of their advice and experience, and a wide range of
interested persons, not all geologically-minded, for a variety of assistance. Many
of the projects, especially those associated with re-opening exposures prior to
assessment for the Geological Conservation Review, have been to the advantage
of the research worker, but the majority have been carried out to provide and
improve educational facilities. All have been undertaken in the interests of
site safeguard.

8

An excellent example of the benefits accruing from the Conservancy's
programme is provided by Middridge Quarry, near Shildon in County Durham,
which has recently yielded fossil vertebrates and plants from the Marl Slate of
sufficient interest to set it in the front rank of Britain's palaeobiological
localities. Work in connection with the Geological Conservation Review in 1979
restored access to the richest fish and plant assemblages known in rocks of
Permian age but the exposures, in the northern part of the quarry, faced a double
threat from unstable rock faces above and from a series of seemingly insoluble
planning problems. Therefore, during March 198 I, the Geological Conservation
Review Unit undertook trial excavations in an attempt to locate the
fossil-bearing horizons in the southern extremity of the quarry - an area not
threatened by either rock-falls or waste disposal. The successful outcome of this
investigation now means that the unique scientific interest can be fully conserved
in the long term, while the greater part of the old workings can be freed for
infilling and restoration. Moreover, the material dug from the Conservancy's
excavations has provided outstanding plant and fish material, including
scientifically valuable coelacanths, which is now the subject of continuing
research in Britain and abroad.
A second example is provided by Kirtlington Quarry, Oxfordshire, which has
recently become the focus of much attention in the search for fossil mammals. For
many years, the 'slate' mines at Stonesfield were the only known world source of
mammals of Middle Jurassic age and even today there are only five localities, all
of them British, which yield such material. Of these, Kirtlington is by far the
richest, both in specimens and in species diversity. The old quarry faces were too
overgrown to assess and accordingly, during March 1981, the Geological
Conservation Review Unit re-exposed a complete section through the quarry's
White Limestone - Forest Marble - Corn brash succession. Or Kermack and a
team of researchers from the Zoology Department at University College,
London were studying the vertebrate fauna of the site but had long been
handicapped by the difficulty they experienced in collecting samples of the
"mammal bed". In the course of the cleaning project, the research workers were
able to collect one and a half tons of clay for screening for mammalian and other
vertebrate remains. This project provides another excellent example of how
conservation, and researcIJ can be furthered simultaneously on a site of
world-widelsignificance.
The Nature Conservancy Council's site rehabilitation programme
commenced in 1975/6, through the courtesy of the Forestry Commission, with a
major project in Mortimer Forest on the Shropshire/Hereford borders
(Earth Science Conservation 11, pp. 1-3) and activity here still continues. Within
the forest, a total of thirty-two exposures were rehabilitated - ten as an
educational nature trail and the remainder for their research significance; a
guide to the educational exposures written by Or Lawson of Glasgow University
and illustrated by Mr Norton of Ludlow Museum, was published shortly
thereafter (ibid 12, pp. 7-8). Two of the research exposures were later adopted by
the International Union of Geological Sciences as international standard sections,
their selection being in part due to the efficacy with which they were being
9

conserved. To mark this recognition, the Chairman of the Nature Conservancy
Council, Sir Ralph Verney was invited by the Forestry Commission to unveil a
commemorative plaque on 6th November 1980. During early 1981, the localities
of research importance within Mortimer Forest were further improved and
extended in order to enhance their research potential. The work was carried
out by the Forestry Commission and funded by NCC - the Commission have
now agreed to undertake periodic maintenance. As a result, Mortimer Forest
now provides extensive, and nearly continuous, sections through the Elton,
Bringewood, and Leintwardine Beds which are of critical importance for
international correlation. At the same time the educational users of the area
continue to be catered for by the popular Mortimer Forest Geological Trail.
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Th~ Mortimer project is a proven example of the value of site rehabilitation as
a technique to counter the misuse of sites. Educational parties now use"their own
greatly improved facilities and therefore do not misuse the nearby research sites
which are, therefore, reserved for their proper function. In consequence they are
better conserved and can be maintained in a condition appropriate to their status
as world standards. The project, though co-ordinated by the Conservancy, could
not have been carried out without the co-operation of the Forestry Commission
and a number of geological expert advisors .
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The success of the Mortimer project has led to a number of further developments
elsewhere, all incorporating the separation or" educational and research use
through improving teaching facilities, in order to promote the effective
conservation of SSSI's. Like their prototype, all these current projects depend on
the active voluntary.support of local experts. Thus, in the Forest of Dean, the
Conservancy has not only restored the interest of nine sites but also, in March
1981, published an interpretative field guide by Mr Mathieson of Bristol
Museum for a trail of twelve localities across the eastern limb of the Forestof
Dean Synciine. The guide is a departure from convention, in that the geology of
each locality on the trail is sketched in broad outline only and has to be
supplemented by details ascertained by the visitor, prompted by a series of
questions which cover matters as simple as determining dip and strike and as
complicated as the interpretation of palaeoenvironments. A series of worksheets
is provided}'-ith. the trail gl.lide, so stu.dents can log each loc~lity as it is visited.
On the baSIS of ll1fOrmatIon collected 111 the field and an outlll1e geologIcal map
provided, each student is set the task of constructing a cross section along the
traverse - an exercise designed to bring the regional geological structure into
sharp focus. In addition to the described localities, there is information on the
local succession and lithologies and a very informative chapter on the mining
history of the area. Again the project, which is aimed to reduce conservation
problems on scheduled sites, owes much to the co-operation of the Forestry
Commission and to the generous voluntary help of local geologists.
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Similarly on Mendip, a consortium of geological experts and Conservancy
officers has continued a further project designed to spread educational visits
over the many instructionally valuable localities available, so that the unique
research sites in the area can be better conserved. A number of the educational
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localities required improvement, either by machinery or voluntary labour, and
this is already well under way. Marston Road Section (ST 732448) now exposes a
double unconformity, between the Inferior Oolite and the Lias and the Lias and
the Carboniferous Limestone, which was formerly obscured by vegetation and
scree. The long disused quarry face at Holwell (st 728450) was also very
overgrown, but recent cleaning has revealed a number of Mesozoic fissures of
interest for teaching and research. Tedbury Camp Quarry (ST 746486), exposIng
a superb unconformity between Inferior Oolite and Carboniferous Limestones,
has also been reinstated and the site is now considered to be one of the best
educational localities in the east Mendip area. (For access conditions see p. 40
below). In all about fifty teaching localities have already been identified; these
will form the basis of a guide to the area between Wells and Frome which will
demonstrate features representative of Mendip geology. It is intended that the
guide will provide potential users with information Oil site location, access,
parking, conservation, and educational value as well as a detailed description of
the sites. Again the project depends on the goodwill of those geologists with
specialist knowledge of the area who are contributing to the project.
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These few examples show some of the ways in which the present programme of
the Nature Conservancy Council safeguards the most valuable of Britain's
geological and geomorphological localities. Although individual projects may
take many different and apparently unrelated forms, they are all designed
towards achieving this single goal. In this task considerable progress has already
been recorded - with your continued co-operation further progress can be
achieved in the future.
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1. THE WILDLIFE AND COUNTRYSIDE ACT 1981
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ITS IMPLICATIONS FOR EARTH SCIENCE CONSERVATION
After lengthy and detailed debate in both Houses of Parliament, the Wildlife
and Cou!"ltryside Act received Royal Assent on 30th October 1981. Many of the
provisions of the Act, including the majority of those relating to nature
conservation, came into force on November 30th, and the remainder will be
brought into force shortly. The Act strengthens the statutory provisions for
nature conservation (including geological conservation) in Britain, and modifies
the National Parks and Access to the Countryside Act 1949, which provided
most of the Conservancy's original powers. In particular, the new Act increases
NCC's ability to safeguard sites from threats which do not constitute
development as defined in planning law, such as agricultural improvement and
afforestation. This article seeks to give a brief resume of those provisions of the
Act which relate directly to earth science conservation.
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The Act leaves unchanged the operation of the Town & Country Planning
system, under which most threats to geological or geomorphological sites are
parried. Additionally, however, it stipulates that the Conservancy must be
consulted over activities which can be undertaken without planning consent
12
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where these have been specified as likely to damage scientific interest. Under the
terms of Section 28, the Nature Conservancy Council are required to renotify all
existing SSSI's, and to notify all new sites, to all owners and occupiers, to the
local planning authority in whose area the SSSI is situated and to the Secretaries
of State for the Environment, for Scotland and for Wales, as appropriate. This
notification must now define the features in which the special scientific interest
of the site resides and must provide a list of all activities which could damage this
interest. Once a three-month consultation period has elapsed, the owner and
occupiers of each SSSI are required to seek the Conservancy's agreement before
undertaking any of the activities specified in the notification. Without such
agreement, the owner/occupier is legally prevented from carryi~g out such
activities, unless the operations form part of an existing management agreement
with NCC or unless three months have elapsed without NCC and the
owner/occupier having reached a formal management agreement over the site.
In the event of dispute, or of inability to reach agreement, the Secretary of State
can make an Order, under Section 29 of the Act, whereby the period of
negotiation is extended to twelve months. Section 29 also specifies the
determination of the compensation to be paid by NCC consequent to an Order
having been made. The new provisions thus give NCC an oportunity to receive
prior warning of potentially damaging activities and an ability to prevent
damage taking place until some mutually acceptable form of management has
been agreed with the site owner and/or occupier.
The damaging activities which can be controlled in this way include ploughing
or drainage improvements which can adversely affect geomorphological
features, the deposit or storage of agricultural waste or materials in disused
quarries and pits, and the disturbance of dunes through the extraction of shell
sand for agricultural liming.
The Act also facilitates the conservation of limestone pavements. Section 34
requires NCC to notify local planning authorities of limestone pavements of
special interest within their area. The Secretary of State, or the local planning
authority, then has the power to make a Limestone Pavement Order, prohibiting
the removal or disturbance of any limestone. This Section thus resolves the
earlier uncertainties regarding limestone pavements - previously the extraction
of limestone for agricultural purposes was a permitted activity, whereas
commercial extraction, for rockery or ornamental stone, required planning
permission. In practice, the distinction between these two forms of extraction
proved impossible to draw, since stone which was first removed for agricultural
purposes could later be disposed of commercially. Under the new Act, the
removal of limestone pavement for agricultural purposes is no longer exempted
from control; once a Limestone Pavement Order has been made, it will be an
offence to remove any material from these scientifically unique features.
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2.

PUBLIC INQUIRIES

COWTHICK QUARRY SSSI, NORTHAMPTONSHIRE
Proposals to infill the well-known Cowthick Quarry ironstone gullet, owned
by the British Steel Corporation and located on the outskirts of Corby, have
been opposed by the Nature Conservancy Council. The gullet contains two key
exposures which show a complete sequence from Upper Lias Clays, through the
Northamptonshire Ironstone, the Grantham Formation and the Lincolnshire
Limestone, into the Upper Estuarine "Series" and which also display a number
of well-developed channel structures, in which Upper Lincolnshire Limestone
downcuts through the Grantham Formation. Although such channels are a
characteristic feature of rocks of this age in the Corby area, the main channel at
Cowthick is of particular importance as it contains some of the finest, and most
perplexing, hardground sequences in the entire British J urassic, and has been
studied in detail by research workers at Leicester University and elsewhere. In
addition, this channel contains the only remnant of in situ Lower Lincolnshire
Limestone known to occur in such a position in Northamptonshire, with Upper
Lincolnshire Limestone resting directly upon it. The locality also records the
earliest known occurrence anywhere in the world of the fossil rock-boring
bivalve Gastrochaena; it occurs here in the Upper Lincolnshire Limestone.
Because of the great range of features present, the site is well-used for teaching
and research.
Not surprisingly, the site was selected for inclusion in the Geological
Conservation Review as an essential part of the national coverage of rocks of
Aalenian-Bajocian age. The overall scientific responsibility for assessing sites of
this age lay with Or Parsons, generally recognised as the British expert on their
stratigraphy, as acknowledged by his authorship of the relevant chapter of the
Geological Society's recently-published Jurassic Correlation Chart. His
selection of sites for conservation, of course, was not based on his personal
experience alone, but on the consensus opinion of geologists having relevant
expertise.
Details of the interest of Cowthick were sent to the Conservancy's East
Midlands R~gion in Octob~T 1979 and forwarded to Northants County Council
and the Briish Steel Corporation shortly thereafter. As the conservation of the
two key geological exposures required emendation of existing restoration
conditions, which customarily stipulate that all rock faces should be covered,
modification of the conditions was requested. Similar requests had been agreed
by the Corporation and other local authorities for other sites, but the request for
Cowthick met with repeated refusal.
In October 1980, the Nature Conservancy Council ~as consulted over a
planning application to infill the quarry completely. The Conservancy reacted
by registering the strongest possible objection with the County Planning
Authorities and asked the Department of the Environment to call in the
application. Despite the Conservancy's objections, however, the County
authorities determined to support the planning application, but, in the end, had
15

submit their decision to DoE for ratification, since it was contrary to the
provisions of their own Structure Plan. After further consultations, DoE
determined that a Public Inquiry should be held to assist in reaching a decision.
At this Inquiry the geological case for conservation was one of the three key
issues identified for examination.
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The Inquiry was held in Corby from October 20th to 27th 1981, and the
Conservancy appeared as sole objectors. Evidence was submitted that, because
of the proven national importance of the site and the uniqueness of the features it
demonstrates, permission should not be given for tipping where it would obscure
the two stretches of face of key geological importance. Or Ashton, of
Poroperm Laboratories, gave evidence relating to the research value of the
Cowthick exposures and Or Hudson of Leicester University testified as to their
educational value. Evidence as to the feasibility of designing a drainage system,
which would prevent the flooding of the conservation areas, was presented by
Or Wilson, of Land & Water Resource Consultants.
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The British Steel Corporation and Stamford Waste Disposal Ltd (the
applicants) combined in opposition to the Conservancy and jointly employed
Professor Prentice of the Department of Geology, Kings College, London as a
geological consultant. In his attack on the conservation case, Professor Prentice
claimed that Cowthick Quarry was not even of regional (let alone national)
importance: in that similar features could be seen at other sites in the vicinity; in
that he could not accept Or Ashton's statement (published in 1980 in
Sedimento!ogy, before the planning application was submitted) that Lower
Lincolnshire Limestone occurred within one of the channels at Cowthick; and in
that, in his opinion, there was"no valid reasons why Cowthick Quarry should be
conserved as a Site of Special Scientific Interest". The Nature Conservancy
Council's expert witnesses contested all these allegations most strongly, and
demonstrated: that there is no other site in the area which shows the whole
sequence from Upper Lias to Upper Estuarine "Series"; that there is no other
site which demonstrates such complex hardground sequences within the Jurassic
rocks of Britain; and that Cowthick Quarry constitutes a Vital and integral part
of the national coverage of geological sites representing the Aalenian and
Bajocian S/.igcs.
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The outcome of the Inquiry is awaited, and will be reported in this journal in due
course. Whatever the outcome, the case is worthy of note as being the first
occasion on which a geologist has agreed to oppose the scientific evidence being
presented by his professional peers on behalf of the interests of the Bri tish and
international geological community through the medium of the Nature
Conservancy Council.
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In the meantime we would like to thank all those. geologists who responded to
our requests for information on the use made of the site for teaching and
research, and to offer particular thanks to those who appeared on our behalf at
the Inquiry.
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CAIRNGORM PUBLIC INQUIRY
On May 25th 1981, a Public Inquiry opcned in Kingussie to consider an
application by the Cairngorm Chairlift Company for planning permission to
extend downhill skiing facilities within the northern corries of Cairngorm. The
planning application sought outline consent for a proposal to install ski-tows,
ski-lifts, a new access road and associated facilities within Coire an Lochain,
Coire an t'Sneachda and Lurchers Gully. However, were consent to be
granted, the additional infrastructure of downhill skiing woulcj no doubt
soon follow, with the erection of snow-fencing and of restaurant and associated
facilities, and the possible bulldozing of pistes. The planning application was
strongly opposed by all the major conser'{ation organisations in Scotland,
including the Nature Conservancy Council, the Royal Society for the Protection
of Birds, the Scottish Wildlife Trust and the Countryside Commission; the first
three presented a combined case led by a barrister. The main burden of the NCC
case was based on the threat to the internationally recognised biological interest
of the adjacent Cairngorm National Nature Reserve posed by the increase in
public access which would follow the development. However, the NCC also
presented a geomorphological objection, based on the direct and indirect effects
which the development would have within the northern corries themselves.
The application site falls within a locality already selected for inclusion within
the Geological Conservation Review as a key locality for glacial
geomorphology, and a witness from the Geological Conservation Review Unit
presented evidence as to the likely effects of the proposal if implemented.
Development of downhill skiing facilities in the three corries would cause a loss in
the overall natural setting of the area in which the geomorphological features
occur, thereby reducing their visual impact; the presence of tows or lifts and of
snowfencing would distract from the natural contours of the geomorphological
features, reducing their clarity of definition; and there would be physical damage
to individual landforms through the construction of tows or lifts and their
associated infrastructure and through the preparation of pistes. Evidence on
the research and educationid importance of the application area was presented,
on NCe's behalf, by Dr Sugden of the Department of Geology, University of
Aberdeen. NCe's evidence, biological and geomorphological alike, received
extensive and sympathetic coyerage in the Scottish press.
The InqUiry ran for two weeks in May 1981, during which time evidence for the
applicants and Highland Regional Council was presented and examined, and
was then adjourned for the summer, resuming on September 14th for a final three
week session, during which the NCC evidence was presented. In his closing
submissions to the Inquiry, NCe's Counsel, Mr Brian Gill QC, made strong
reference to the national and international importance of the site, and stressed
the role of geomorphology in establishing this importance. He also emphasised
the evidence given, by the NCC geomorphological witnesses, on the value of the
landforms within the corries, to establish the value of the corries for education
and research.
18

The Inquiry closed on October 2nd 1981, and a decision is expected in the
latter part of 1982. Full details on the outcome of the Inquiry will appear in a
future issue of this journal.

FOSSIL COLLECTING LICENCES AT CHARMOUTH, DORSET
Some years ago the West Dorset District Council were so concerned at the
damage caused by fossil collecting along their coast that they wished to bring in
bye-laws to prohibit any removal of material. Vigorous representations by the
Nature Conservancy Council, however, led to the proposal being dropped while
alternative measures were considered. The District Council now intend to make
an Order, under Section 18 of the Coast Protection Act 1949, to prohibit the
removal (except by licence) of material from the cliffs within the parishes of
Charmouth and Stanton St. Gabriel between Canary Ledges, just west of Black
Ven, and a point 425 metres east of the Charmouth/Stanton St. Gabriel parish
boundary, to the west of Cain's Folly. Since a number of objections to the Order
have been made, a Public Inquiry will be convened in Bridport on 27th April
1982. The Conservancy will attend the Inquiry to protect the interests of the
many geologists who visit this length of coast.
Meanwhile the Nature Conservancy Council have held discussions with the
District Council and have learned that the prime aim of the proposal is to control
the activities of commercial collectors.The Council do not intend to restrict the
collection of loose material from the intertidal zone but wish to limit other
activities, including collecting from cliff-foot talus and in situ rock. In the
negotiations currently taking place with the District Council, the Nature
Conservancy Council is attempting to ensure that any licensing system which
may be put forward at the Public Inquiry does not cause any hardship for bona
fide geological research workers or educational parties. To this end, at the
request o( District Council, the Conservancy are consulting with the
organisations representing the geological site users and drawing up a set of
guidelines for the issue of permits. The guidelines are still under discussion, but
seem likely to provide for the automatic issue of permits to anyone wishing to
collect from talus or in situ rock, using only small hand tools such as geological
hammers jlld chisels, and the issue of special licences for more extensive
research excavations.
Although it may seem, at first sight, that the introduction of any licensing
scheme will restrict geologists wishing to undertake fieldwork, the proposals
should be seen in the context of the local viewpoint - a vast amount of
excavation is taking place on privately-owned landl without the owner's
consent and is believed to be affecting the stability of the cliffs. Following the
District Council's persistence in its initiative, the introduction of a licensing
system of some sort appears inevitable and it is preferable for the basis of its
operation to be agreed with geologists through the NCC rather than for the
scheme to be devised and operated unilaterally by the Local Authority without
the needs of geological studies being taken into account. Readers will be kept
abreast of further developments in the next issue of this journal.
19

CRAIGHEAD QUARRY SSSI, KYLE AND CARRICK
The future of this internationally important Ordovican locality is still
unresolved, in spite of strenuous acti vity by the Nature Conservancy Council (see
Earth Science Conservation 17, p.18, and 18, p.17). As reported earlier. the
Scottish Development Department refused Kyle and Carrick District Council
consent to use the quarry for refuse disposal on scientific grounds and advised
the District Council to consult with the Conservancy and the Institute of
Geological Sciences to see if an alternative proposal for tipping, which would
fully protect the areas of the highest interest, could be devised. The local authority
then considered the possiblity of amending their proposals, so as to' give partial
protection to the features of geological importance. Accordingly, in April
1981, a site meeting was held between NCC and IGS representatives, at which Or
Ingham and Or Bluck of the Department of Geology at Glasgow University
demonstrated the key geological features. It was agreed that, if the geologica'l
interest were to be adequately protected, no compromise scheme was feasible.
Letters to this effect were then sent to SOD by both NCC and IGS.
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In the meantime, SOD had placed an Article 4 Direction on Craighead
Quarry, withdrawing permitted development status under certain parts of the
Town and Country Planning (General Development) (Scotland) Order, 1975
and ensuring that Kyle and Carrick District Council would have to give notice of
any intended development. Subsequently, Kyle and Carrick gave such notice to
SOD, who, in July 1981, ruled that a formal application for planning permission
should now be submitted by the District Council. In response the Council
produced an application which does not differ significantly from that already
refused by SOD.
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SO 0 later informed NCC that the Secretary of State for Scotland proposes to
hold a Public Inquiry into all aspects of the case sometime in 1982. The Nature
Conservancy Council will appear at the Public Inquiry to present a strong
objection to the proposals - further information will appear in a future issue
of this journal.
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SELLINDGEIDUNGENESS, KENT

~

As reported inEarth Science Conservation 18, pp. 15-16, a Public Inquiry was
held in November 1979 to consider the non-determination of the Central
Electricity Generating Board's planning application to construct an ACIDC
Converter Station at Sellindge, Kent. In July 1980 the Secretaries of State for
Energy and for the Environment deferred their decision on the appeal and asked the
CEGB to investigate the feasibility of a cable route to Dungeness. When the
Public Inquiry reopened on February 16th 1981, solely to consider this question,
the CEGB comended that a route which would give a landfall at Dungeness was
not viable. Accordingly, on 1st April 1981, the Secretaries of State eventually
recommended that the Converter Station be sited at Sellindge. This is a
satisfactory outcome for earth science conservation as it removes the prospect of
a potentially damaging development at Dungeness, already the object of
conflicting landuse pressures.
20
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DUNGENESS SSSI, KENT -

DENGE MARSH

A Public Inquiry was held in April 1981 at Lydd Town Hall into tbe refusal by
Kent County Council to grant planning permission to MixConcrete Aggregates
Ltd for gravel extraction from a site at Denge Marsh, within the Dungeness
SSSI. The proposal involved the extraction of a major shingle ridge at the
shingle/marsh interface, as an extension to an existing working. Much of the
original area of undisturbed shingle ridges which comprise Dungeness has
already been removed by extraction or is subject to other industrial
development, and the marginal zone, where shingle ridge recurves abut the
marshland, has been particularly heavily damaged by gravel extraction. So
much important evidence relating to the dating and evolution of Dungeness has
already been destroyed by extraction, that the Nature Conservancy Council now
considers that a critical stage has been reached, in that further extraction would
severely restrict scientific research. As the appeal site forms a component part of
the remaining area of interest, the Nature Conservancy Council presented a
strong case at the Inquiry, calling Professor Kidson of the Department of
Geography at the Unjversity College of Wales, Aberystwyth, as expert witness.
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The Secretary of State's decision was announced on 14th August 1981. He
accepted that the outstanding nature conservation significance of the Dungeness
SSSI placed an important constraint upon gravel extraction. He was also
satisfied that the appeal site itself was a key representative section of the
shingle/marsh interface and that such areas should be conserved for future
research. However, he was not convinced that all the area under appeal was of
equal scientific value and, accordingly, while dismissing the appeal for most of
the site, granted planning permission for the remainder. This decision, while not
ideal, will safeguard the greater pan ofan a rea of high nature conservation value.
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LOCAL COUNTRYSIDE PLAN
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As reported in Earth Science Conservation, 14 and 16, the Nature Conservancy
Council co-ordinated a working party of statutory and voluntary -conservation
bodies to report to Kent County Council on nature conservation prescriptions
for the Dungeness Local Countryside Plan. After extensive consultation and
several draft stages, the Plan was finally adopted by the County Council for
development control purposes in April 1981. Objections to the Plan had,
however, been raised and were heard at a Public Inquiry before a DoE Inspector
on 15th December 1981. Members ofNCC's staff attended the hearing to answer
questions on nature conservation issues. The inspector may now recommend
modifications to the Plan before it can come into force. The Plan places strong
emphasis upon the geomorphological and biological importance of Dungeness
and it is hoped that it will provide an improved basis for the future safeguard of
the remaining interest.
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TAW-TORRIDGE ESTUARY, DEVON
A Public Inquiry, which lasted five weeks, opened at Bamstaple in February
1981 to hear an appeal by a local gravel operator against refusal of planning
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permiSSIOn for extraction by mechanical and other means within the
Taw-Torridge estuary. The Nature Conservancy Council provided a witness to
give evidence on nature conservation as part of Devon County Council's case
and, in particular, to express concern that dredging for sand and gravel in the
estuary, especially in nearshore locations, could be affecting the stability of the
sand dune shoreline of the adjacent Braunton Burrows National Nature Reserve.
Both the County Council and the appellants retained sedimentological experts
to argue their case and, as a result of the Inquiry, a considerable amount of
information has been amassed on the physical characteristics of the estuary.
The Secretary of State's decision is awaited.

RYE HARBOUR

sssr,

EAST SUSSEX

The Nature Conservancy Council have recently been consulted over a planning
application to win further gravel from Rye Harbour SSSI in the vicinity of
Camber Castle. The application site lies immediately to the south of the 16th
Century castle and permission has been sought for the removal of a large part of
the remaining area of undisturbed shingle ridges. Gravel extraction has already
removed most of the ridges within the remainder of the site. The area is
significant in terms of the reference point provided by the castlefor dating the
still-surviving ridges, and the proposed extraction would isolate the castle from
this physical context. NCC has consistently argued for the retention of the "core
area" of the site around the castle, and therefore objected to the proposal.
Planning permission was refused by East Sussex County Council and it now
remains to be seen whether the applicant will appeal against this decision and
call for a Public Inquiry. In the interim, we would be most interested to hear
from any readers who use the site for teaching purposes. In this context, Camber
Castle is currently being restored and should be reopened to the public in about
three years time. We feel that it would be particularly regrettable if gravel were
extracted prior to the reopening when improved access could make the castle
and its environs a valuable fieldwork area for studying the history and
geography of Rye Harbour.

COLLYWELL BAY, NORTHUMBERLAND

The Nature Consenaney Council would like to take this opportunity to thank
all t.hose "ho gave their invaluable help in the compilation and presentation of the
earth science case at the Public Inquiries reported above and who, by so doing,
played an essential role in securing the favourable results obtained for conservation.

3.

OTHER MAJOR CASEWORK

SEVERN TIDAL POWER AND EARTH SCIENCE
CONSERVATION
The Severn Barrage Committee, set up in 1978 to investigate the energy
potential of the Severn tides, has recently reported that the project is technically
and, in all probability, economically feasible. However it has also recommended
that further studies should be carried out to establish the environmental and
social acceptability of the Barrage.
A great deal of work has already been carried out by the Nature Conservancy
Council and its advisors to try and make an initial assessment of the effects of a
barrage on the natural environment. The threat that this project may pose to
sites of earth science importance, through tidal inundation or unfavourable
sediment redistribution, was quickly recognised. Thirteen sites of high
geological interest and three sites of high geomorphological interest have been
identified around the estuary, many of which would be adversely affected. Much
of the geological interest in these coastal sites is located in wave-cut platforms
,lying between tide marks and will only survive if continued erosion prevents any
undue accumulation of sediment which would obscure the rock. However,
upstream of a barrage the scouring effect of the sea would be reduced and
sedimentation would probably increase along the tlanks of the estuary, thereby
posing a threat. An associated effect would be the contracted tidal range
upstream, which would result in some areas of particular importance for
teaching and research being permanently submerged. The siting of landfalls for
the barrage and associated works would certainly affect coastal areas. In
particular, the most favoured barrage line, between Brean Down (Avon) and
Lavernock Point (South Glamorgan), could obliterate the geological SSSI's at
each landfali! A direct threat is also posed to Otter Hole, a unique and very
extensive cave system near Chepsto\\. Entry to this can only be gained at low
water and, if the barrage is constructed, the scientific potential of this recently
discovered cave will never be realised.

NCC have learnt of proposals for an extension to the coast protection works
at Collywell Bay, Northumberland, within the important Tynemouth to Seaton
Sluice sssi. Besides providing the most extensive permanent section through
Coal Measures strata in the British Isles, the loca lity is of particular significance
as the only remaining place where it is possible to examine Tertiary dykes
crosscutting Coal Measures strata, including coal seams which are coked against
the dykes. The proposals for a seawall. if-implemented, would result in a total
loss of these important exposures. A strong protest was therefore lodged with
the Local Planning Authority who, notwithstanding, granted themselves
planning permission to carry out the work. Their case will be subject to
investigation before a representative of DoE within the next few months when
the Conservancy will again stress the need to conserve the scientific interest. We
would be pleased to hear from anyone with an interest in this area and can
provide further details of the proposal if required.

It was concluded in the Nature Conservancy Council's report, which formed
part of the evidence considered by the Bondi Committee, that the construction
of any of the conceptuai barrage schemes would have serious adverse
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It would seem likely that at least some of the demand for aggregate for barrage
construction would be met locally. Any expansion of the existing limestone
quarries in the Mendips and/or South Wales could affect sites of speleological
interest. Sites far from the estuary could also be affected by aggregate extraction
if it proved economic to transport material from outside the immediate area.

consequences for many important earth science sites currently used for teaching
and research purposes.
Volume I of the Severn Barrage Committee's Report, which was published in
July 1981, draws together the main findings of the 47 organisations and
individuals who were involved in the Pre-feasibility Study. As there is great
concern that the impact the barrage may have on the environment is still poorly
understood, a programme of future research has been drawn up to consider
certain problem areas in greater depth, Provision is made in this programme for
an evaluation of geomorphological sites in the Severn Estuary area and by
dra wing on future research to be carried out by the Institute of Oceanographic
Sciences and the Hydraulics Research Station, it may be possible to predict ho\\'
the geomorphological processes currently active in the Bristol Channel would be
affected by the construction of a barrage. This programme will form part of a
combined Acceptability and Preliminary Design Study and will take about four
years to complete. A decision is likely to be made half way through this study on
whether to proceed with foundation and construction trials which would be the
first positive indication that the barrage is likely to become a reality.

CHESIL BEACH SSSI, DORSET
Despite every effort having been made by the Nature Conservancy·Council
and its expert advisors, a planning application has been approved by Weymouth
and Portland Borough Council for the construction of a three-tier gabion
mattress across the crest of Chesil Beach at its southern end. The primary
function of this structure is to stabilise the profile of the beach and to prevent its
being breached during severe storms. Work on the 150m "trial length "of gabion
commenced in August and is now complete - there is no guarantee that further
applications will not be made to extend the protection of the beach crest
northwards for the full 1,600 metres recommended in the consulting engineer's
report.
The Conservancy were supported by many eminent coastal geomorphologists
in opposing this development, which is regarded as scientifically damaging.
Imported material (Portland Limestone) has been used to fill the gabions, and
release of this material on to the beach by leakage may make future research into
the nature and origin of the beach complex more difficult, since it will have
departed further from a "natural" state. In objecting to this development, NCC
made full use of all its appropriate statutory powers, and is now unable to pursue
the matter further - there is no right of appeal once a planning permission has
been granted. However, in the event of proposals for future coast protection
works being put forward, NCC will again be invited to comment, affording the
scientific community another opportunity to make their views known.

FURZY CLIFF TO PEVERIL POINT SSSI, DORSET
Weymouth and Portland Borough Council have recently granted themselves
planning permission to erect coast protection works within the western part of
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the Furzy Cliff to Peveril Point SSSI, at Furz: Cliff. The works consist of cliff
grading. draining and seeding, and the construction of a massive concrete
seawall and promenade for some 250 metres eastwards from the eastern end of
the existing seawall at Overcombe. This stretch of coast is important in that it
provides the only accessible surface exposures of the costicardia and bukOlvskii
Subzones of the Upper Oxford Clay anywhere in England and includes the only
exposures which enable the stratigraphic position of the Red Nodule Beds to be
studied in detail. The bulk of the proposed defences do, in fact, lie outside the
area of greatest geological importance, and the proposals at their eastern end
threaten only some 50 metres of scientifically significant cliffs. The Conservancy
has therefore recommended that the defences be shortened by 50 metres so that
they will provide adequate protection to the old coastguard cottages and the
Embassy Hotel without causing unnecessary loss to exposures of high geological
importance. We have made it clear, moreover, that any proposals to extend the
defences further eastwards to Bowleaze Cove would be opposed in the strongest
possible terms. Now that consent for the works has been granted, the Borough
Council has applied for grant-aid from the Department of the Environment and
NCC will have an opportunity to advise DoE directly on the adverse scientific
implications of the works. Readers will be kept informed of the outcome of this
application.

4. FURTHER PROGRESS OF THE GEOLOGICAL
CONSERVATION REVIEW
MASS MOVEMENT PHENOMENA
Work on the selection of key sites exhibiting mass movement phenomena
began in January 1979, but had to be suspended after three months,
recommencing in June 1980. A preliminary search of the literature led to the
compilation of a list of twenty three candidate sites. This was circulated, for
comments and additions, to sixty workers drawn from geologists,
geomorphologists and civil engineers, working in research, education and
industry. Thirty six replies were received - a 60% response which is considered
satisfactory""especially for a postal survey. An unsolicited article in the magazine
Country Lip? (25 September 1980) brought the total of responses to forty three.
The total number of sites suggested for consideration was 116. Of these, 65%
are located in England (10% South-West,13% South-East, 22% Midlands, 20%
North), 24% are located in Scotland, and 11 % in Wales. One third have coastal
locations, and 14% are on offshore islands. Just over a quarter of the sites
suggested are in Carboniferous rocks, with the Namurian of the central and
southern Pennines prominent. As might be anticipated., the scarp-and-vale
topography of the Jurassic is also a major location of recommended features
(23Cc). Other important locations are the Precambrian (14%) and the
Cretaceous (12%). Sites in the Devonian and the Tertiary each make up 6% of
the total, while Cambrian, Triassic and Quaternary sites each provide 3%.
Permian, Silurian and Ordovician sites each provide less than 2% of the total.
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duplicate. Many sites have been examined in aerial view at the Cambridge
University Collection of Air Photographs. This has proved a most valuable aid
to site selection or elimination. It is anticipated that between twenty and thirty
sites will eventually be selected for inclusion in the Review; the final choice
awaits completion of the programme of field visits.

The responses to the postal survey exposed several general problems
associated with site selection. Firstly, there is the problem of the transience of
most medium-and small-scale mass movement phenomena. Features which
yield valuable information and are educationally instructive immediately after
the mass movement has taken place, may after a few years become totally
obscured by the smaller-scale processes which tend to even-out irregularities on
slopes. In other words, the value of such sites often resides in their freshness.
There would be little point in selecting for conservation sites which are unlikely
to persist, since, unlike quarry sections, mass movement sites can seldom be
'cleaned up' without destroying those features in which their academic interest
resides. Secondly, the well-known mass movement classifications of Hutch inson
and of Varnes include types which are either of little importance or absent
altogether in Great Britain. Some correspondents expressed the view that
coverage should include as wide a range of examples of mass movement types as
possible, while others suggested that only sites with a pronounced
morphological expression, either on the surface or in section, should be
considered. A pragmatic solution has been adopted, whereby, as far as possible,
Great Britain's 'best' example of each mass movement type is only to be selected
if that example is also a good one when viewed from a global perspective. A third
problem is that many continuously operating, small-scale processes, which are
of great importance in Great Britain, do" not give rise to recognizable features
either on the surface or in section. For this reason they are not readily
conservable. However, such processes, for example soil creep, are so widespread
and commonplace that they are deemed not to require conservation at a few,
specified, 'representative' sites.

On the coast at Lyme Regis (Lower Lias), Whitby and Loftus (both Upper
Lias) Lower Jurassic rocks are well exposed and continually produce new
finds as erosion proceeds; over the years they have provided hundreds of
excellent skeletons of marine ichthyosaurs, plesiosaurs and crocodiles,
pterosaurs and dinosaurs, including many type specimens and are consequently
of great international importance. However, some inland Lower Lias sites, such
as Street (Somerset) and Barrow-upon-Soar (Leicestershire) have been equally
important in the past for their abundant marine reptiles, but at present
quarrying has ceased and exposure is very poor. Thus, for the Lower Jurassic,
the choice is limited to the coast.

Of the individual sites recommended in the responses to the postal survey, the
complex of rotational slips on the south coast between Axmouth and Lyme
Regis was the most often mentioned, closely followed by the slumps in
Quaternary deposits on the north Norfolk coast around Cromer and
Trimingham. Next most frequently suggested was Warden Point on the coast of
the Isle of Sheppey, followed jointly by Folkestone Warren in Kent, the
solifluction lobes on the Lower Greensand escarpment near Sevenoaks, the
Undercliff on the south coast of the Isle of Wight, the slips at Chale Bay on the
Isle of Wight, and the massive features at Quirang and The Storr, in the
Trotternish peninsula of the Isle of Skye. Other much-mentioned sites included
High Halstow in Kent, the area around Bath, screes in the Lake Districtand near
L1angollen, Mam Tor in the Peak District, and the abandoned cliff at Hadleigh
Castle in Essex. Even between these most mentioned sites, there are obvious
overlaps of mechanism, of surface form, and of cross-sectional features, so that
the inclusion of all of them in the Review would involve unwarranted
duplication. Conversely, several sites have already been assessed as suitable for
inclusion, even though each was only suggested by a single correspondent.

The British Middle Jurassic includes some of the finest early dinosaur and
marine reptile sites in the world. The large collections made in the past, as well as
new finds, form the basis for much current research in taxonomy and functional
morphology. Most of the reptile sites occur inland from Dorset to
Cambridgeshire. In Dorset and Gloucestershire a few localities in the Inferior
Oolite have yielded good teeth and jaws of the dinosaur Mega/osaurus and
various remains of crocodiles. Reptile remains are much more abundant in the
Great Oolite and Forest Marble,. particularly in Gloucestershire and
Oxfordshire. They include such terrestrial forms as dinosaurs (Mega/osaurus.
Cetiosaurutl" Stegosaurus, 'Omosaurus) and pterosaurs, as well as crocodiles,
turtles, and plesiosaurs. Abundant marine reptiles, such as plesiosaurs,
ichthyosaurs and crocodiles, as well as pterosaurs and dinosaurs, have been
collected from brickpits in the Lower Oxford Clay of Chippen ham, Bedford and
Peterborough. Large quarries in the latter area produced hundreds of fine
skeletons at the turn of the century, but conservation is difficult. No single pit
can be identified as the best source; old workings are now mostly waterfilled; the
exposed clay weathers to obscure the original sections; current large
scale mechanical quarrying operations destroy most fossil specimens.

At the close of the 1981 field season, 62% of the recommended sites had been
either examined in the field, or excluded from the exercise without a visit. The
latter course has been taken enner through prior personal knowledge of the site
in question, or because a reading of the literature shows the site to be an inferior

British Upper Jurassic reptile sites are scattered from Dorset to Yorkshire.
The Upper Oxford Clay and Corallian have yielded a few plesiosaurs, crocodiles
and dinosaurs, but there are no particularly rich sites. However, the Kimmeridge
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FOSSIL REPTILES
The review of British fossil reptile sites moved on to a full-time basis in
October 1981. Previously, most of the significant Triassic sites had been visited
and the most important selected for inclusion in the Geological Conservation
Review. Published accounts and museum data show that fossil reptiles have been
obtained from over two hundred sites in the Jurassic of Britain, but most of these
have yielded only sporadic remains. The aim of the current work is to identify
sites which have yielded abundant specimens of a variety of species.

Clay includes fifty localities from Dorset to North Yorkshire. The remains are
dominantly those of marine reptiles (crocodiles, turtles, plesiosaurs, pliosaurs,
ichthyosaurs), as well as a few pterosaurs and dinosaurs. The coastal sites in
Dorset will be suitable for conservation, but many of the inland brickpits and
drainage works that have produced reptiles have been filled, are flooded, or
show only degraded faces. The Portland Beds of the Isle of Portland, Dorset
have produced turtles, plesiosaurs and ichthyosaurs. Despite excellent
exposure, it will probably be hard to identify the site of most of the earlier finds
because quarrying operations are now much reduced. The Purbeck Limestone
Formation, best seen near Swanage, Dorset, has yielded abundant reptiles of all
kinds - tortoises and turtles, lizards, crocodiles, pterosaurs and dinosaurs. The
marine reptiles of the Kimmeridge Clay and Portland formations are, again,
some of the best in the world, and the smaller reptiles of the Purbeck are quite
unique in their abundance, diversity and preservation.
Fossil reptiles have been obtained from over one hundred and twenty-five
sites in the British Cretaceous. The Wealden of the Weald is historically
important as the site of many early dinosaur finds (Iguanodon, Hy/aeosaurus,
Mega/osaurus) from Cuckfield, Tilgate and Hastings. Other remains include
fresh-water tortoises and crocodiles, as well as pterosaurs. Several inland
quarries and coastal sections are still accessible. The Wealden of the Isle of
Wight is well-exposed along the west coast (Compton Bay, Brook Bay,
Brighstone Bay) and near Sandown. Abundant well-preserved turtles,
crocodiles, pterosaurs and dinosaurs (Iguanodon, Mega/osaurus, Po/acanthus,
Ornirhopsis. Hypsi/ophodon, Vecrisaurus) are still being collected. The Lower
Greensand includes some bone beds with reworked marine reptiles, crocodiles
and dinosaurs in Cambridgeshire, Bedfordshire and Hampshire. The Gault of
Folkestone is important for remains of plesiosaurs, ichthyosaurs and turtles.
The Cambridge Greensand has produced many well-preserved, but
disarticulated, bones of pterosaurs, crocodiles, dinosaurs, turtles, ichthyosaurs
and plesiosaurs. The Upper Greensand of the Weald, Isle of Wight, Wiltshire
and Dorset is less important. In the Upper Cretaceous, the Chalk has yielded
plesiosaurs, ichthyosaurs, mosasaurs, turtles, pterosaurs, dinosaurs and snakes
from a large number of localities in Kent, Surrey, Sussex, Norfolk, and
Cambridgeshire. In the Cretaceous, the dinosaurs and pterosaurs from the
Wealden are of great international importance and the remains in the
Cambridge Greensand have attracted considerable interest.
The Tertiary rocks have yielded reptiles from only a few British localities. The
Lower Eocene London Clay of Sheppey and Harwich is extremely important for
its rich fauna of turtles, snakes and crocodiles. The turtles in particular have
received much detailed study in recent years. The Middle Eocene Bracklesham
Group and the Upper Eocene Barton Beds of Hampshire and the Isle of \Vight
contain faunas of turtles, crocodiles, snakes and lizards. After the Eocene,
reptiles are rare, with only a few derived remains of turtles and snakes ill the
Lower Pleistocene of East Anglia.

of the finds were made during the quarrying and railway-building boom of
Victorian times and a great number of sites have now been lost. However, the
international importance of our collections, as indicated by continuing study
and publication, is clear. Good finds are still being made, especially in coastal
sites, and certain particularly rich localities must be conserved for research
excavations in the future. It must be remembered that, not only is Britain the
birthplace of the dinosaur concept, but also that our localities, though long
neglected, are still capable of yielding plentiful material of international value.

5.

THE INSTITUTION OF GEOLOGISTS'
WORKING PARTY ON SITE ACCESS

The work of the Institution of Geologists - the professional body for the
geological sciences in Britain - was described in Earth Science Conservation 15,
pp. 11-14. The Institution has now set up a working party, reporting back to its
External Relations Committee, to identify access problems currently affecting
British geologists and to attempt to find solutions. In particular there will be
liaison with the Country Landowners Association over access to the countryside
in general and with the British Quarry and Slag Federation and the Sand and
Gravel Association over access to quarries and pits. The Working Party intends
that its negotiations will be general in scope and not concerned with specific local
problems; its purpose is to effect an overall improvement on the present position
by fostering mutual understanding between the representatives of those who
own localities of geological interest and the representatives of the geologists who
seek to visit them. The Working Party also intends to express the views of the
geological profession to Local Authorities over planning matters (including
objections entered by the Nature Conservancy Council) and to make
representations over restrictions on geological fieldwork arising from proposals
to close footpaths or to introduce byeJaws. It is also hoped to counter lay
prejudice against geologists and their activities through placing articles in a wide
range of magazines.
The Working Party is chaired by Or Warren and its members include Or
Chapman, Mr Fox, Professor Knill and Or Rea. Or Duff, of the Geology and
Physiograp,y Section, attends the meetings on behalf of the Geological Society
As reported in Earth Science Conservation 18, pp. 14-15, the Geological Society
has recently set up a Conservation Committee and the establishment of the
Institution's Working Party forms a natural and welcome continuation of the
involvement of geologists in defending the field facilities on which their
science depends.

6.

FIELD FACILITIES

Fossil reptiles have been collected in Britain for over three hundred years and
their scientific investigation dates back for at least one hundred and fi-fty. Most

Recent developments at Achanarras Quarry,. Caithness are described above
(p.5) and those at Doulton's Clay Pit, West Midlands will be found on p.7.
Accounts of site rehabilitation projects at Kirtlington Quarry, Oxfordshire and
at Middridge Quarry, County Durham appear on pp.9 while the latest phase of
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the Mortimer Forest project, Shropshire and Hereford is described on p. 9
Attention is particularly directed to the establishment of the Staple Edge
Geological Teaching Trail, Gloucestershire (p.111),which includes the publication
of a guide and teaching sheets (see p. 44), and to the rehabilitation of Mendip
localities (pp.lland 40).

INTERNATIONAL UNION OF GEOLOGICAL SCIENCES 
SUBCOMMISSION ON CARBONIFEROUS STRATIGRAPHY
During August and September 1981 Britain was visited by the 1. U.G.S.
Subcommission on Carboniferous Stratigraphy. Officers of the Geological
Conservation Review Unit participated in the meeting of the Subcommission
which visited localities in northern England showing stratotype sections in the
Dinantian, Namurian and Westphalian: As part of the preparation for this
important meeting, during which the merits of the British sections were to be
demonstrated, the Unit, in collaboration with officers of the Institute of
Geological Sciences, cleaned or exposed several sections for examination by the
Subcommission. Thirteen British sections have now been proposed as boundary
stratotypes for the constituent time divisions of the Carboniferous Period and
range in importance from those applicable to the British Isles only to those
which have relevance over much of north-western Europe and are thus of
international significance. As a follow up to the Subcommission meeting the
Nature Conservancy Council is to enter into discussion with owners on the
feasibility of obtaining management agreements for the more important and the
more vulnerable stratotype localities.

MALVERN GEOLOGICAL TEACHING TRAIL
To improve the educational facilities in another popular field-study area, a
suite of five localities has been cleaned in the south Malvern area and will
form'the nucleus of a geology teaching trail traversing the Precambrian
Malvernian rocks and adjacent Lower Palaeozoic sediments. The proposed
trail includes some classic exposures, such as the Silurian/Precambrian
unconformity in Gullet Quarry, but will also visit many lesser-known, although
equally instructive, localities. The project has been received with considerable
enthusiasm by the Eastnor Estate and by the Malvern Conservators, the
principal landowners in the area, and it is hoped that a trail guide, to be written
by Dr Bullard, will be available in the near future. We would like to take this
opportunity to thank the pupils of Broadoaks School, Weston-super"Mare,
Avon, who have already undertaken hand clearance at Hollybush Road Cutting
and Gullet Quarry to good effect.
The work carried out at the five localities comprises:

which also was very poorly exposed, was cleared to expose a much larger section.
The almost vertical unconformity proved to be very uneven with irregular spurs
of Precambrian reaching several metres "up" into the Silurian.
Gullet Wood Quarry (S0760380). Small overgrown quarries, about 200 metres
east of Gullet Quarry, expose Cambrian Malvern Quartzite close to the contact
with Precambrian rocks, which are seen in the track just to the north-east of the
quarry. A trench, excavated eastwards from the quarry, exposed first quartzite'
and then Precambrian. The contact is abrupt and appears to be a minor fault,
although no gouge is present; the quartzite, close to the Precambrian, is
conglomeratic. A second trench was excavated in a westerly direction in the hope of
exposIng the overlying Cambrian Hollybush Sandstone but only quartzite was
found. A small section in the road cutting just north-east of the quarry was
cleared and also exposed an abrupt quartzite/Precambrian contact.
Hollybush Quarries (S0760371). West of the main Hollybush Quarry the
Cambrian/Precambrian unconformity is exposed in the small working, known
as Middle Cut, where the Malvern Quartzite (and possibly the lowest part of the
Hollybush Sandstone) can be seen. Early mapping by Groom, however, indicated
the existence of a wedge of overlying Silurian rocks between Middle Cut and a
third quarry, known as Slashers Quarry, immediately to the west. These Silurian
rocks have been poorly exposed at one or two localities but very little can now be
seen. Slashers Quarry is in Precambrian and separated from the Palaeozoic
rocks by a major north-south fault, corresponding to the eastern face of the,
quarry. A trench was therefore cut eastwards down the hillside from above the
extreme north-eastern corner of the quarry in the hope of exposing a cross-section
through the Palaeozoic strata. The start of the trench was successful and exposed
Precambrian and then several metres of pale green fault gouge. Further east, beds of
deeply weathered sandstone and shale were encountered but appeared to be
disturbed by the fault. Beyond these the depth of head increased to over five
metres and trenching was abandoned after approximately twenty metres. The
last ten metres were backfilled leaving a trench approximately ten metres long,
one metre deep and two metres wide. Two exploratory digs were carried out near
the bridleway but these exposed thick head deposits with possible Hollybush
Sandstone beneath. The Middle Cut quarry is flooded and to make access to the
faces easier~n earth ramp "was built around the western edge of the pond.
HolIybush Road Cutting (S0756368). This exposes Hollybush Sandstone cut
by a Caledonian igneous intrusion. Exposure had become very limited due to
burial by tal us and growth of gorse and broom bushes. The cutting was cleared
for most of its length, re-exposing Hollybush Sandstone east of the intrusion
and also re-exposing the upper, shaley, part of the Hollybush Sandstone which
here is deformed by open monoclinal buckle folds. A trial dig at the extreme
eastern end of the cutting only exposed more sandstone, not Precambrian.

Gullet Quarry (S0761381). Silurian (L1andovery) sediments (alternating thin
shales and limestones), dipping steeply westwards, were exposed in the extreme
north-western corner of the quarry on the uppermost level but had become badly
obscured by tal us. A face approximately 30 metres long and 6 metres high was
cleared to expose these strata and the Silurian/Precambrian unconformity,

Whiteleaved Oak Quarry (S0762358). Some doubts existed as regards the rock
units once exposed here. However, clearance, proved the face to consist entirely
of Hollybush Sandstone.
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THE LYE STREAM, SHROPSHIRE
The GCR Unit has recently excavated a section at this classic Lower Old Red
Sandstone locality, near Morville in Shropshire. Some fifty metres of strata have
been exposed in a trench, so that the section can be logged in detail. The three
main fossil-bearing horizons in the sequence were subjected to more extensive
exca vation, allowing large-scale collecting of the floras and faunas. Evidence of
both the Traquairaspis symondsi and Pteraspis leathensis zones were found,
together with the Psammosteus Limestones, in an unusal rubbly lithology. The
new section is now the best continuous sequence through the DowntonianDittonian boundary in central Britain.
.
Some species of fossil fish and plants were recorded from here in the 1960's,
but the diversity of both the faunas and the floras was not really shown until the
work of a local geologist, Mr Tarrant. Prior to our excavations, this work was
based on very small exposures and loose blocks which, although yielding a
surprising quantity of material, could not be placed in the context of a
continuous sequence. The recent excavations now permit this. As part of the
GCR Unit's assessment of the site, a group of experts, including Or Edwards
(plants), Or Richardson (palynology), Or Rolfe and Or Selden (arthropods), Or
Turner, Or Loeff1er, Ms Young and Mr Tarrant (fish), and Or Tunbridge
(sedimentology), have joined in the project. These workers are now
co-operating in a multidisciplinary synthesis of the palaeoecology and
stratigraphy of the sequence, which will be published at some future date and
will greatly help to improve our perspective of this important part of the
stratigraphical column. Lye Brook provides another excellent example of the
scientific benefits to be obtained from the Conservancy's programme of site
rehabilitation and improvement, carried out on this occasion to allow
assessment of the locality for the Geological Conservation Review.

BROWN'S HILL QUARRY SSSI, LEICESTERSHIRE
During December 1980, officers of the Leicestershire and Rutland Trust for
Nature Conservation, who own this locality, and members of the Geology and
Physiography Section supervised work to improve the exposures at this most
important Middle and Upper Lias site. A 25-metre section of Marlstone and
Upper Lias clays and shales was rehabilitated and a new section in the Sandrock,
which lies beneath the Marlstone, was excavated. It is understood that an
interpretative leaflet will be published in the near future, so that the importance
of the site will be more widely appreciated.

deciding the most appropriate long-term conservation measures as and when
undermining of the Brown's Hill area takes place.

WALTHAM CROSS, HERTFORDSHIRE
During July, as part of the GCR's assessment of the Thames Pleistocene
deposits, excavations were undertaken at Theobalds Park, Waltham Cross in
order to ascertain the relationship of the two types of Thames river gravel known
in the area. A gravel containing mainly flint and southern lithologies occurs in
the western part of the site, while in the east the gravel contains more far
travelled material. It is believed that the former was deposited by the Mole-Wey.
flowing northwards to join the pre-Anglian Thames near Ware, while the second
gravel was deposited by the Lea, or the Thames itself flowing down the Lea
Valley, during the latter part of the Anglian Glacial period. The dig showed that
the second type of gravel is indeed "channelled into" the first, and also that a
'diamicton' separates the two. Samples of all these deposits were collected
during the course of the project, and it is hoped that their analogues will throw
some light on the drainage history of the Lea Valley.

HORNCHURCH, ESSEX
Hornchurch is well-known in Pleistocene geology as the most southerly
locality in Eastern England at which till has been discovered - it is also the
only locality where the glacial deposits are overlain by the gravels of the Lower
Thames. This important superposition was discovered in 1892 in a railway
cutting north of the church by Holmes. In recent years building in the northern
part of The Dell has revealed chalky till, and during October 1981, an
exploratory excavation was dug to try to expose a similar succession. It was
hoped that the full sequence of London Clay, till and overlying Boyn Hill gravel
could be exposed at the southern end of the pit, but it was found that in the
excavation the till had died out, and the gravel overlay the London Clay directly.
It is hoped now to return to the original railway section, still on an active line, and
to re-expose a section there as a preliminary to site selection for the Geological
Conservation Review.

MICKLEtiELD QUARRY SSSI, WEST YORKSHIRE

A satisfactory conclusion has also been reached over safeguarding the
long-term stability of the major quarry face. As reported in Earth Science
Conservation 18 (p. 17), there has been concern that accelerated collapse of the
Marlstone galleries might be brought about by undermining if the National Coal
Board gains planning permission to work the Vale of Belvoir Coalfield. A
programme of fixed angle photographic monitoring has been agreed by the
Trust and the National Coal Board to assess the rate at which the section
degrades naturally. This and subsequent discussions will form the basis for

A site clearance project to re-expose the base of the Permian Hampole Beds
and the Hampole Discontinuity, which had become buried through fly tipping,
was carried out by the Geology & Physiography Section in March 1981. The
Hampole Discontinuity, at the base of the Hampole Beds, is an important
stratigraphic break within the Magnesian Limestone, widely used for
correlation. Prior to the clearance, the lowest strata visible were approximately
halfway up the Hampole Beds. Excavation of a trench a metre deep, two metres
wide and approximately twenty five metres in length along the foot of the face,
re-exposed the base of the Hampole Beds and the underlying Discontinuity.
Spoil from the excavation was distributed over the quarry floor creating a firm,
level surface. Scrap metal was buried at the southern end of the excavation. The
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work was carried out by permission of the site owner, Bradford and Leeds
Properties Ltd, and the Nature Conservancy Council wish to thank them for
their co-operation.

OGOF DDU, GWYNEDD
During June 1981, excavations were undertaken at the historic type locality
for the Tremadoc Series at Ogof ddu, near Criccieth as part of the Geological
Conservation Review programme of site investigation. The excavations were
designed to extend the already extensive section to expose a higher Dietyonema
band lying above the Tyn Llan Beds, in addition to the Dictyonema Bed at their
base. The significance of this locality has been greatly enhanced, both by recent
intensive research and the debate over the placing of the Cambrian-Ordovician
boundary. With the likely selection of the Tremadoc as the basal series of the
Ordovician, Ogof ddu, as a candidate boundary stratotype for the base of the
Tremadoc and as the historic type locality, has much to offer in this continuing
and internationally significant debate.

WE RN ROAD CUTTING, GWYNEDD
During June 1981, excavations were undertaken at the Wern Road Cutting,
west of Portmadoc. This section, created only a few years ago during road
widening operations, has proved unique in the TremadocTyn L1an and Moel-y
Gest Beds. The strata seen include a Dictyonema band and a trilobite bed not
seen elsewhere; the latter has suffered greatly from the depredations of
collectors, who, furthermore, have undermined adjacent land and strewn fossil
bearing rock on to the roadside verge and the highway itself. All loose material
from the trilobite bed was collected and stored locally for examination by
trilobite specialists, and the misused outcrop was concealed with topsoil. In this
way the risks of subsidence have been greatly reduced and the wholesale removal
of this unique deposit is prevented, while the exposure can be readily re
excavated when required to supply material for a significant research project.

HOBB'S. QUARRY SSSI, GLOUCESTERSHIRE
For some time, the well-known Hobb's Quarry section at May Hill,
Gloucestershire, has suffered from illegal tipping, with a consequent loss of
exposure at a site already adversely affected by many years of natural
deterioration through talus accumulation and plant growth. In September 1981,
the GCR Unit, as part of its programme of assessment of Wenlock localities,
removed talus and tipped material obscuring the section to expose extensive
outcrops in the Wenlock Limestone 'reefs'. The site now shows superlative
sections through several patch reefs and associated 'flank' limestones in a face
three hundred metres in length. The project was carried out in collaboration with
officers of the Gloucestershire Trust, which is in the process of purchasing the
site as a nature reserve.

36

DEAD MAID QUARRY SSSI, WILTSHIRE
For many years, much of the well-known Upper Greensand - Lower Chalk
section at Dead Maid Quarry has been obscured by soil and vegetation. During
September 1981, as part of the implementation of the Upper Cretaceous portion
of the Geological Conservation Review, almost the entire length of the partially
buried quarry face was re-excavated, affording very extensive sections through
the Chert Beds, the "Popple Bed" with its remanie and in situ ammonites,
brachiopods and bivalves, and the basal Chalk. This cleaning operation was
undertaken prior to the development of most of the old quarry floor as an
industrial estate.

EDUCATIONAL WORKSHOP, MORTIMER FOREST SSSI,
SHROPSHIRE AND HEREFORD.
A demonstration of the conserved educational exposures within Mortimer
Forest has been organised jointly on 14th April 1982 by the Association of
Teachers of Geology and the Geology and Physiography Section. The party will
visit the outcrops of Wen lock, Ludlow and Downton Series strata which
comprise the Mortimer Forest geological trail (see Earth Science Conservation
II.p. J) underthe leadership of Mr Norton of Ludlow Museum. Mr Gobbett, of
Solihull Sixth Form College, will accompany the party to suggest ways in which
the full educational potential of the trail can be realised. It is also intended that
Downton Gorge and other areas of geomorphological interest will be included
in the itinerary. Further details of the meeting are available from Alan McKirdy
at Foxhold House.

7. SITE NEWS AND ACCESS ARRANGEMENTS
WESTBURY-SUB-MENDIP QUARRY SSSI, SOMERSET
In 1969 quarrying at Westbury-sub-Mendip broke into a large cave fissure
containing Pleistocene deposits, whose full significance was only realised after
examination in detail. Preliminary investigations in the mid-1970's yielded a rich
mammal fauna thought to be of Cromerian age, making them among the oldest
known cavl'deposits in Britain. In addition, an artefact association believed to
represent one of the earliest records of Man's presence in Britain, at about
400,000-500,000 years BP, was also discovered. Further work in the late 1970's
by the British Museum (Natural History) confirmed the preliminary assessment
of the site and suggested that the deposits may be even older than was at first
believed. A rich vertebrate fauna has been collected and it has been suggested
that the total number of species found here is probably greater that at any other
Middle Fleistocene site in the world.
In view of the scientific value of the fissure, it is most unfortunate that a
proposal to extract limestone from the eastern end of the quarry has arisen,
especially as the existing faces already impinge upon the Brimble Pit and Cross
Swallet Basins SSSI. The proposed quarry extension would remove one side of
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the dry valley overflow channel which drained the Brimble Pit basin during the
Pleistocene and hence devalue the geomorphological importance of the SSSI. In
addition, further quarrying would cut into the remaining fissure deposits in a
manner which cannot be predicted so causing inevitable loss through blasting
and slumping. In view of the international significance of the fissure deposits,
and the uncertainties as to the effects quarrying will have, there is a clear need
to safeguard the deposits so that their potential can be fully realised by
controlled excavations in the future. Accordingly, NCC has opposed the
planning application and Somerset County Council have refused planning
permission for the proposed quarry extension.

WINDMILL HILL (JUDKINS) QUARRY SSSI, WARWICKSHIRE
As reported in Earth Science Conservation 18 (p. 19), Amey Roadstone
Corporation are in the process of preparing detailed plans for restoration of
Judkin's Quarry by the tipping of waste. Following wide consultation,
representatives of the Geology and Physiography Section have attended a
meeting to put forward proposals for the permanent conservation of a
representative section of the Precambrian Caldecote Volcanic Formation and
the overlying Cambrian Hartshill Quartzite Formation, including the
intervening tectonised unconformity. The section proposed would consist of a
face eighty metres long and ten metres high and would be situated near the
south-western end of the final position of the north-western face of the quarry;
its precise position cannot yet be determined as further rock is to be worked from
this area. Amey Roadstone reacted positively to this suggestion and agreed to
modify the planning brief for the site so as to take into account the needs of
geological conservation. There are thus grounds for optimism that a
representative section of these important formations will remain available for
future education and research.
The Nature Conservancy Council would like to thank all those who gave their
support to our efforts to conserve this site. The favourable outcome clearly
reflects the strength of a combined appeal from the geological community.

GASWORKS LANE SECTION SSSI, DYFED
This famous exposure has attracted geological attention since the beginning of
the century. The long-continued pressure on the site has worn back the rock face,
which now threatens to undermine a public footpath. In addition, on more than
one occasion, the face has become buried by the accumulation of spoil and talus
left behind by collectors. In order to improve the condition of the locality, a
clearance operation has been undertaken by members of the Geological
Conservation Committee of the Pembrokeshire Branch of the West Wales
Naturalists Trust, and a new rock face has been cleared immediately to the north
of the original exposure. All visitors are now requested not to hammer, or
remove samples from, the solid rock of the old, high rock face. In situ specimens
should only be collected, if absolutely necessary, from the new exposure and
students, particularly when in large groups, are asked to collect from the loose
debris in front of the face, where specimens are still plentiful. To conserve this
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important research site for the future, educational parties are asked to keep
collecting to a minimum. Particular care should be taken to ensure that no debris
comes to rest on the adjacent road.

WIVETON DOWNS SSSI (BLAKENEY ESKER), NORFOLK
A planning application has been submitted for the extraction of gravel from
both sides of the fluvioglacial ridge known as the Blakeney Esker. The
application area impinges upon the ridge itself at one point but more generally
affects the flat land on either side of the ridge. Opinion as to the effects of this
proposal was sought from geomorphologists and geologists with relevant
expertise and revealed unanimous objection to the planning application on two
grounds - the physical damage which would be caused to the site by the removal
of part of the ridge and by the destruction of the geological and topographic
context in which the ridge is set. It was generally felt that the benefit to be gained
from the availability of sections through the deposits would not outweigh these
losses. The Conservancy has therefore entered a strong objection to Norfolk
County Council, who have yet to determine the application.
Elsewhere, the freehold of the south-eastern end of the site is to be purchased
by Norfolk County Council, the land in question being subject to a valid
planning permission for mineral extraction. Safeguard for this part of the site is
now ensured. The Conservancy had earlier been consulted over the scientific
interest of the area and was able to base its reply on information supplied by
readers of Earth Science Conservation. An appeal for such information was
carried in No. 14 (p. 24) and brought a most gratifying response which now finds
its fulfillment in the action taken by the County Council.

GURNEY'S (UPPER HALL FARM) QUARRY SSSI, HEREFORD &
WORCESTER
This famous quarry exposes the top of the Wenlock Limestone and the base of
the Lower Ltudlow FormatJ·on. It has been well-known to educational parties for
many years and its popularity appears to be undiminished, with a high number
of visitors each year. The site is private property but very few visitors bother to
obtain permission for their Visit, the owner is consequently becoming
increasingly concerned at the continuing trespass. In the future, NCC hope to,
negotiate a management agreement with the owner which should assure long
term conservation of the features of scientific interest. However, such
agreements are entirely voluntary, and it is most important to maintain the
present good working relations. All intending visitors should therefore apply in
advance for permission to visit the site, enclosing a stamped addressed envelope,
to Mr and Mrs Gladwyn, Mutlows Farm, Welland, near Malvern, Hereford
and Worcester. Visitors to the site who do not possess the necessary permit will
not be allowed access.
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FOSS CROSS QUARRY SSSI, GLOUCESTERSHIRE
As reported in Earth Science Conservation 17 (p. 22), the Nature Conservancy
Council have negotiated an agreement whereby a part of the main face at Foss
Cross Quarry is to be a conservation area and kept free from tipped refuse. As
part of this agreement with the site owners-Gloucestershire County Council
the Conservancy have to introduce a permit system to control access, primarily
to give the County Council some protection against legal proceedings which
could result from injuries to visitors using the site for geological study. Anyone
wishing to visit Foss Cross Quarry must now obtain permission in advance from
NCC and must sign a form of indemnity- apply to The Regional Officer, NCC,
Attingham Park, Shlewsbury, Shropshire SY4 4TW. Details of the current
condition of the quarry face will be supplied to permit applicants.

CHIPLEY QUARRIES SSSI, DEVON
It is understood that the owner of Chipley Quarries, near Newton Abbot, is
now levying a charge of 15p per visitor for access to this locality and that requests
for permission to visit the site should be made, in writing, to Mr Westcott, Little
Chipley, Bickington, Newton Abbot, Devon, enclosing a stamped addressed
envelope.

TEDBURY CAMP QUARRY, SOMERSET
This quarry (see above p. 121) is owned by Amey Roadstone Corporation.
Intending visitors should apply for permission to Stoneleigh House, Frome,
Somerset.

GREAT ORME'S HEAD SSSI, GWYNEDD
Bye-laws are to be imposed on the Great Orme at Llandudno as the owners of
the site, Aberconwy Borough Council, are extremely concerned about the
damage which is taking place as a result of heavy geological usage and excessive
hammering. The bye-laws will forbid hammering within the area which is now
designated a country park; anyone wishing to visit the site to undertake
geological study, especially if they wish to use hammers, should contact Mr. J.
Davies, at the Information Centre, Aberconwy Borough Council, Chapel Street,
L1andudno, Clwyd. (Telephone: L1andudno 75242 ex. 266).

8. CO-OPERATION IN CONSERVATION
The invaluable assistance rendered by readers in the past is recorded on many
pages of this journal, as are the fa vourable results such co-operation has secured.
Appeals for further information and opinion, required in connection with
current problems, appear above on pp_19(proposed bye-laws atCharmouth)p. 24
(proposed gravel extraction at Camber Castle), and p. 24 (proposed coastal
works at Collywell Bay).
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ALLEN & UNWIN'S GEOLOGICAL GUIDES
. The well-known publishing company. George Allen & Unwin, have recently
mtroduced a series of oeolooi~al
field ouides under the title "Rocks and Fossils",
b
edited by J.A.G. Thbomas The guides are intended to provide up-to-date
information and itineraries t:or som~ of the better-known and popular geological
field study areas and their content seeks to make the reader a ware of the
conservation problems that can be caused through overuse or misuse.
Furthermore, the publishers have introduced a system of consultation with the
Nature Conservancy Council whereby each guide is sent in draft to the Geology
~nd Physiography Section for study and comment. This novel and welcome
IIlnovation ensures that NCC geologists can identify problem areas or sites, and
propose textual modifications in the interests of conservation. An invited
foreword, written bv the Head of NCC's Geology and Physiography Section,
appears in each guide, and draws the reader's attention to the need for careful
and discriminate behaviour \vhilst in the field. It is hoped that other publishers
will follow Alien and Umvin's forward-looking example.

SOUTH DEVON FIELD FACILITIES PROJECT
In 1'980 the Geology and Physiography Section initiated a Field Facilities
Project in South Devon (see Earth Science Conservation 18. p. 19) to identify and
br,ing into use alternative localities in this heavily used teaching area. To
establish contact with earth scientists with local interests, a Steering Group of
fifteen experts has been set up and first met in the William Pengelly Cave Studies
Trust Centre at Buckfastleigh on 22nd January 198 I. This Group has proved to
be a valuable forum for discussion of some of the many issues already identified
as requiring consideration. In general terms, the steady growth of fieldwork,
clearly illustrated by successive surveys of university earth science departments
carried out by the Section and others, indicates that problems of site misuse and
overuse will continue to increase in the future unless active measures can be
undertaken to reverse the trend.
During the past year the main object of this project has been to identify those
conservation problems which can be tackled through the development of
alternative facilities for earth science fieldwork. Two aspects of the subject
immediately attracted attention as a result of well-known problems 
geomorphdlogy (with special reference to Dartmoor) and mineralogy. The
concentration of tourism and educational usage on certain geomorphological
featmes has given rise to physical damage at classic localities such as Haytor,
and the development of alternative facilities elsewhere must be regarded as a
priority. The severe overcollecting of mineral specimens, by amateur,
educational and commercial interests has depleted most popular localities
beyond retrieval and again the provision of alternative facilities is badly needed.
Fonunately it has proved possible to locate potentially suitable alternative areas
for both these branches of earth science and the owners of the land in question
have been approached seeking their support. Suitable authors for the
preparation of guides have come forward and it is hoped to have these available
in draft form shortly.
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Another area of activity has been the encouragement of active earth science
groups to undertake site documentation schemes as an essential basis for the
South Devon Project. To date two groups, the Exeter Geological Society and
the Geology Branch of the Devonshire Association for the Advancement of
Science, have expressed interest and may begin documentation in the near
future. The results of their work should eventually be passed on to the local
Record Centres for the National Scheme for Geological Site Documentation, at
Exeter Museum and Plymouth Museum. In the future it is hoped that other
geologists in Devon may become involved in site documentation as a means of
consolidating personal knowledge while fostering an active interest in the
conservation of the localities concerned. Anyone who would ,like further
information about site recording or the South Devon Project should contact
L.E. Richards at Foxhold House.

SHROPSHIRE GEOLOGICAL SOCIETY PROJECT WREKIN

THE

The Shropshire Geological Society have recently launched an imaginative new
project which has attracted enthusiastic support from the Geology &
Physiography Section. Investigative fieldwork and site documentation have
been features of the activities of this young society since its formation in 1979, as
an activity which can offer purposeful and rewarding fieldviOrk for society
members. It also has the great advantage, for geological conservation, of
diverting attention away from the overused classic sites towards potential
alternatives, a technique now well-recognised as an essential and effective form
of geological conservation.
In 1980 the members of the Shropshire Geological Society selected the Wrekin
as a suitable area for detailed study. Three evening field meetings were arranged
for consecutive weeks, to be led initially by the Chairman of the Society, Dr
Toghill. The good turnout at the first meeting, at which the Geology and
Physiography Section was represented, guaranteed a lively discussion and the
area visited, the Ercall Quarries, proved to be overflowing with geological
variety. Amongst the features studied and discussed were an unusually thick
development of basal conglomerate below the Wrekin Quartzite, the
CambrianlPrecambrian unconformity and the varied volcanic rocks and
deceptively unpredictable structures of the Uriconian. It was generally agreed
that these quarries alone provide a vast fund of geological interest and that a
more detailed study should be carried out. In subsequent meetings it was agreed
that the membership should try to produce a detailed geological map of the
quarries. In the future it is hoped that this project will work towards the
production of a geological trail guide.

PALAEONTOLOGICAL ASSOCIAnON CONSERVAnON FUND

for grants from the fund for 1982. Applications should contain relevant details
of the Site and conditIOns of its purchase or long-lease and should be sent to the
Geology, University College,
Secretary: Dr Robert Riding, Department
Cardiff CFl lXL.

en

9 GEOLOGICAL CONSERVATlON EXHIBIT
Full details of this exhibit, which is at present booked (apart from one gap 
see below) until the end of May 1984, appeared in Earth Science Conservation 15,
pp. 19-21. The current proaramme of showings IS as follows:- January 8th 
February 26th 1982, Bradford Museum; March 1st - May 9th 1982, Cliffe
Castle Museum, Keightey; November 5th 1982 - November 30th 1983, North
Western Museum & Art Gallery Service; December 1st 1983 - May 31st 1984,
Hampshire Museum Service.
As a result of a recent cancellation the exhibit is available for loan between
May 10th and November 1st 1982. Any institution interested in borrowing the
exhibit for part or all this period should contact Or K.L. Duff at Foxhold
House. Bookings for 1984 are now being taken, and prospective borrowers
should contact Or. Duff giving some indication of the dates they would like. The
normal loan period is 4-6 weeks. A substantial descriptive prospectus and
specimen work sheets, which enable school children to derive maximum benefit
from the exhibit, are available.

PUBLICATIONS OF THE GEOLOGY AND PHYSIOGRAPHY
SECTION
The Nature Conservancy Council has recently introduced a centralised
dispatch service for its publications. including those of the Geology and
Physiography Section. Although the geological publications will continue to be
available from Foxhold House and Pearl House, they will also be stocked by the
dispatch centre, clo Interpretative Branch, Nature Conservancy Council,
Attingham Park, Shrewsbury, Shropshire, SY4 4TW. As a consequence of the
new arrangements, it has been necessary to introduce standardised charges for
defraying the cost of postage and packing. At present, these will be as follows for
aB orders:
Orders up to

99p
from £1 to £2.99
£3 to £4.99
£5 to £9.99
£10 to £14.99
£15 to £19.99
£20 to £24.99
£25 and over

This fund is available for the purchase or long-lease of geological sites of
palaeontological importance. Up to £100 annually can be awarded.
Organisations concerned with conservation are invited to submit applications
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Cldd on

40p
75p
£1.00
£1.50
£2.00
£2.75
£3.50
10% of order

Copies of Conservation and the Earth Sciences (1977) (15gm) and back numbers
of Earth Science Conservation are available, from Foxhold House only, free of
charge, on receipt of an appropriately stamped self-addressed envelope with your
request. Weights of back numbers are: 14 to 18 - 50gm each; No.13 - 30gm;
No. 12 - 35gm; No. II - 25gm; No. 10 - 50gm, while earlier numbers average
30gm each.

The opinions expressed by the contributors to this Circular are not necessarily
those of the Nature Conservancy Council.
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