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Von diesem Standort durfen
geologische Proben nur mit besonderer
Genehmigung entfernt werden.
Zuwiderhandelnde werden wegen
Diebstahl gerichtlich belangt.
Vergunningen moeten verworven
worden voor het verzamelen van
geologische monsters. Overtreders
zullen wegens diefstal vervolgen
worden.
.
II est formellement interdit de
ramasser sans permis des
echantillons geologiques sur ce site.
Les contrevenants s'exposent a des
poursuites pour vol.
Plate 1 It has not been unknown for foreign collectors to claim that they
understand little or no English, especially when challenged and the German
collectors on trial at Lanark Sheriff Court claimed that they believed they
were free to collect anywhere in Scotland without the need t.o seek an.·vone's
permission. To resolve any such linguistic difficulties infuture and to clarifv
the precise legal position of collectors without permits, the Nature
Conservancy Council has prepared a multi-lingual sign for display at these
sites especially under threat from foreign commercial collectors.

The opinions expressed by the contributors to this Circular are not necessarily
those of the Nature Conservancy Council.
ISSN 0142-2324

THE COMMERCIAL EXPLOITATION OF
GEOLOGICAL SITES - THE NATURE
CONSERVANCY COUNCIL'S RESPONSE

The rapid growth of the international market in fossils and minerals in the last
few years has increasingly threatened a number of critically important
geological localities in Britain. In particular, demand for well-preserved
specimens of rare or visually impressive species has increased and those collectors
who make a living from the sale of such specimens have sought out new sources
of supply, not just in mainland Europe, but also in Britain. At present, the
attentions of the commercial collectors are selectively concentrated on a small
number of fish localities in Scotland so that the damage caused to the scientific
interest of these sites is intense. The bulk of the collectors at present come from
Germany and The Netherlands, but there is also a tendency for a small, but
increasing, number of British collectors to become involved.
All these collectors have only one aim - to collect as many salea ble specimens
as they can, as quickly as possible. Their methods of operation involve the
extensive use of heavy mechanical equipment such as jack-hammers, rock-drills
and rock-saws to remove large blocks of rock; these are then broken up by
sledge-hammers and large chisels in a search for perfect specimens. Cracked,
broken or imperfect specimens are not marketable and so are ignored, being
broken up and discarded in the search.
In contrast, the research worker who is studying fossil fish must concern
himself with all the fossil material which is available. It is not only the perfect
specimens which may be of crucial importance - for instance, several species
are not known to occur as whole specimens, and can only be studied by the
painstaking reconstruction of a composite individual by piecing together
skeletal elements from a number of broken specimens - fragmentary material
can have just as much scientific significance as the most perfect entire fossil. The
activity of the commercial collectors thus needlessly destroys a vast resource of
scientific information which, if properly studied, would yield valuable evidence
on the early evolution offish. Moreover, the palaeontologist needs to be able to
study the cootext of his spe~imens, to relate them in situ to other specimens and
species, to sedimentological features, to the geochemistry of the sediments, and
to the exact horizon at which they occur. The imperfect and incomplete records
of the commercial collectors are of very little value, and represent a very poor
realisation of the true scientific potential of the scarce fossil-bearing deposits.
The Nature Conservancy Council has been increasingly anxious over the
growth of this problem over the last few years, and has been particularly
concerned to discover that no effective control could be exercised by voluntary
methods. In the last three years it became clear that if the problem was to be
solved, direct measures would have to be taken and, after extensive consultation
with geologists, it was decided that the help of land-owners and law enforcement
agencies should be sought to secure effective conservation-oriented
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management of the threatened sites. In the first instance, action was taken in
Lanarkshire, where the site owners, the Police, the Procurator-Fiscal and the
Scottish Wildlife Trust were appraised of the seriousness of the situation, and
agreement was reached over a programme of site protection. Under this, all
geologists wishing to collect from the classic Silurian vertebrate localities in the
Lesmahagow inlier are required to gain permission in advance from the land
owner and must then abide by the conditions of any permit they may be granted.
Applications for permission to collect from the vertebrate localities within the
inlier should write, in the first instance, to the Geology and Physiography Section
at Foxhold House. The localities are regularly policed by members of the
Lanarkshire Group of the Scottish Wildlife Trust, and anyone found collecting in
bulk will be reported to the police, arrested and charged with theft.
The effectiveness of this process was proved in June 1979, when two German
commercial collectors were apprehended by the police, tried and convicted of
theft in the Lanark Sheriff Court. As this was the first prosecution of its kind
brought in Britain, and as no evidence on the commercial value of the specimens
was called, the collectors were merely admonished; it would appear, however,
that subsequent offenders are unlikely to receive such lenient treatment.
After these events in Lanarkshire, attention turned to northern Scotland,
where analogous problems exist in Orkney and Caithness. An officer from the
Geology and Physiography Section visited the area in August and September
1979, to meet all those likely to be involved in controlling the activities of
commercial collectors in the two localities particularly affected, Cruaday
Quarry in Orkney and Achanarras Quarry in Caithness. Meetings were held
with the site owners and/ or occupiers, the Police, the Procurators-Fiscal, the
Orkney Field Club, local naturalists and the press, and an overwhelmingly
sympathetic response obtained. Most parties were completely unaware of the
high prices asked by the collectors for the specimens they sell, and there was
general agreement that Britain's scientific heritage should not be wasted for
personal gain. Site owners and occupiers proved to be already incensed by the
large number of collectors - commercial and scientific - who do not bother
to seek permission.
In both Orkney and Caithness, the site owners or occupiers have agreed to

i~itiate a strict permit system whereby all geologists wishing to collect will have

to apply for permission in advance, giving details of their project. Unless
applicants can show that they wish to collect solely for scientific research, they
will be restricted to collecting a maximum of two specimens, from loose rock or
spoil, without using power tools or heavy equipment. Anyone found exceeding
the terms of a permit, or collecting without one, j.s liable to arrest and
prosecution for theft; on conviction. offenders are liable to heavy penalties,
which could include fines of up to £ I000 and the confiscation of specimens and
equipment.
In Orkney, geologists wishing to collect from Cruaday Quarry should apply,
well in advance, to the site owner, Mr. L. Firth, Orkney Builders, Great Western
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Road, Kirkwall, Orkney, KWI5 lAN, enclosing a stamped addressed envelope.
They will be sent an application form, asking for details oftheir proposed work,
and a permit will be issued as appropriate. Geologists wishing to visit
Achanarras Quarry should apply, again well in advance, to the Geology and
Physiography Section at Foxhold House, again enclosing a stamped addressed
envelope. It is possible that these access arrangements will be amended in the
future when full details will be published in a future number of Earth Science
Conservat ion.
The apparent severity of the measures which have been applied in an attempt to
protect internationally important localities in Caithness, Lanark and Orkney
has been caused by the nature of the threat posed to their long-term
conservation. The commercial collectors who are responsible for the serious
damage already done to these localities are quite ruthless, and if their activities
are to be stopped, it is essential to deploy all available powers, including
involvement of the police and the courts as necessary. It may be argued that the
imposition of such a limitation on activities at these three localities is detrimental
to geological education, or that it represents an unwarranted restriction on
geological fieldwork. However, it is essential to remember that these few
particular sites constitute a very rare and irreplaceable international scientific
asset which, if nothing is done, will be destroyed solely for financial gain, and not
for the furtherance of science. Accordingly, there would seem to be no
alternative but to ensure that damage at these sites is kept to an absolute
minimum, while encouraging in every possible way the use of the sites for their
proper purpose - geological research.

2. PROGRESS OF THE GEOLOGICAL
CONSERVATION REVIEW
The progress of the Geological Conservation Review comprises both the
identification, assessment and selection of localities considered worthy of
inclusion and the conservation of those localities once selected. The processes of
site selection, described in Earth Science Conservation No. 15 (p. I), depend on
the ability to employ staff with relevant expertise at a doctoral or post-doctoral
level on a t9'!porary basis; since the appearance of the previous number of Earth
Science Conservation in March 1979, the funds needed to support such staff
have been very much reduced, as a consequence of Government decisions
affecting the Nature Conservancy Council as a whole. In these circumstances
progress with site selection has been at a low level. On the other hand, the
conservation of these localities (about one-third of the expected total) already
selected is carried out by permanent staff and consequently has made more or
less normal progress.

FOSSIL VERTEBRATE SITES
Britain has many important fossil vertebrate localities, ranging in age from
Lower Silurian to Pleistocene. Work is in progress undertaking a review of these
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with the object of identifying key sites, particularly those where type and figured
material has been found or where material of stratigraphic and evolutionary
significance has been discovered. Pleistocene localities are excluded, other than
those in the Red Crag.. The final selection of sites for the Geological
Conservation Review will be made on the basis of field work and personal
contact with all workers interested in vertebrate fossils.
The initial survey has attempted to identify all known vertebrate sites both by
a search of the literature and by contacting key workers. Many classic sites are
no longer. available but new sites are being discovered, most often by dedicated
amateur collectors and geologists involved in mapping or stratigraphic studies.
Many workers are reluctant to disclose information on the whereabouts of their
sites because they fear overcollecting and, alternatively, some feel there is no
point in preserving vertebrate sites as such but that they should be collected out
(by themselves or museums!). Unfortunately when collecting out occurs, the
specimens are often lost to science because vertebrate fossils have become highly
desirable 'art objects' which fetch high prices.
So far some 1500 sites in Scotland, England and Wales have been located and
those in parts of eastern Scotland, Northumberland, Durham and North
Yorkshire and a few in the Isle of Wight and Somerset have been investigated in
the field. Of these, one site has yielded important new amphibian material, which
is relatively rare throughout the world, and had been opened up for further
research. Several major sites, particularly in Scotland, are being threatened by
collectors and various attempts are being made to solve such problems. Certain
sites are currently subject to development proposals.
Britain's oldest vertebrate fossils were found by conodont worker
Dr. R. Aldridge in lower Middle Llandovery rocks (Idwian) of the Welsh
Borderlands. Silurian agnathan and fish sites are not numerous and almost all,
except thelodonts, are known from scrappy remains, except in the Scottish
inliers. To represent Devonian times, there are many more classic sites in the
Welsh Borders and in Scotland and much of the early work was carried out on
British material, including the use of fish as stratigraphic indicators which was
followed more recently by the use of thelodonts. Similarly the important Middle
and Upper Devonian fish faunas in Scotland have been used in stratigraphic
work. to correlate their host rocks with Europe and elsewhere.
Amphibian material is very rare but there are very important sites in the
Carboniferous deposits of Scotland and northern England, and currently the
search is on for older material to increase our knowledge of the evolution of
amphibia from their crossopterygian ancestors. Now Upper Devonian
amphibians are known from elsewhere in the world, there is- a hope that Britain
contains good sites at least of Lower Carboniferous age; one new site being
investigated is probably contemporaneous with the oldest site in North America.

faunas. Last year a working quarry in Durham yielded the earliest known British
gliding reptile. Permian fish, found in Co. Durham, are useful in world-wide
correlation. Mammals were evolving at this time along with their dinosaurian
relatives and both of these groups are found as fossils in Britain. Early mammal
sites are rare but new ones are being found rapidly and the early Mesozoic sites
of Scotland will probably be worthy of consideration for the future. Many
classic dinosaur sites are found in England, including Mantell's and Phillip's
sites in the Weald and Oxfordshire, and are especially frequent in the Isle of
Wight.
There are several bird sites in Britain. These rarest of fossils are easily
overlooked and one site - Wait on on the Naze - has currently been under
severe threat (below p. 15). Tertiary mammals sites again are mostly restricted
to the south of England, but yield important material, helpful in stratigraphic
studies of Tertiary beds.
Many important historical vertebrate sites were temporary exposures or
quarries, long disused, overgrown or filled in. It may be possible to excavate new
sites but, in the main, vertebrate fossils are best removed to a museum wherever
possible. This is not always the case, however. Thus, bone beds, such as the
Ludlow Bone Bed, are very important marker horizions and should be
protected. The type locality for Thelodus parvidens Agassiz is the Ludlow Bone
Bed at Ludlow which now, hopefully, is under less pressure than previously with
the construction of the Mortimer Forest Geological Trail. Many sites are coastal
sites subject to continuous erosion and collecting. Of these, the reptile sites, e.g.
Mary Anning's Lyme Regis, Whitby and the Yorkshire coast, the Isle of Wight
coast, and Aust Cliff(Rhaetic Bone Bed) are but a few. Most workers are not too
worried about these as natural erosion brings forth new material each year.
More worrying is the rate at which old classic inland sites are disappearing for
one reason or another, and it is hoped that, not only will the loss of the wealth of
British vertebrate material be prevented, but that fresh collecting from old sites
can be encouraged; such re-examinations have proved most successful in the
Edinburgh region when one worker, Mr. S. P. Wood, discovered and
rediscovered a wealth of new sites, some in conditions which would put off all
but the stout hearted and strong stomached. These are probably safe from over
collecting /t'r all time thro'ugh an unusual but effective means of conservation.

SCOTTISH QUATERNARY LOCALITIES

The Permo-Triassic was a time of increasingly rapid change in vertebrate
evolution, spurred on by changing climatic conditions. Sites in Scotland, County
Durham., Warwickshire and Devon yield interesting amphibian and early reptile

Although criteria for the selection of a mutually inter-related network of
geological sites have been established for a number of years, no equivalent
criteria for the selection of landform sites had been, until recently, devised.
Accordingly the initial task in selecting the key Quaternary localities in Scotland
involved a review of site assessment and selection criteria. Various draft
proposals have now been incorporated into a set of working criteria which lay
stress on stratotypes, localities widely acknowledged to be type sites or the
outstanding examples or assemblages of particular events or land forms, sites of

4

5

historical interest where discoveries fundamental to the development of the
earth sciences were made and sites where unique phenomena occur. By and
large, geomorphological features are widely replicated, and a major objective is
to obtain the minimum number of sites acceptable to the consensus of expert
opinion to reflect most aspects of the Quaternary geomorphology and
stratigraphy of Scotland. It is hoped to avoid duplication of sites where at all
possible. Therefore the final list should contain only sites of true national
significance which fully deserve designation as Sites of Special Scientific
Interest. This is especially important at a time of conflicting interests and
increasing pressure on land - if sites are threatened and the Conservancy is
called upon to defend them, it must be able to demonstrate their outstanding
scientific merit, clearly, confidently and convincingly.
Following consultations with geomorphologists and geologists working in
Scotland, a draft list of sites was prepared and a field inspection programme
initiated to check site details and boundaries and to evaluate possible
alternatives where they existed. Investigation of sites in eastern Scotland has
been largely completed: they include raised marine features, meltwater channels
and deposits in the south-east and tills, interstadial deposits and deep weathering
phenomena in the north-east. Review reports of the sites are now in
preparation. As many of the review sites are already part of existing geological
or biological SS SI's, an important part of the work is to define the boundaries
and statements of the Quaternary interest, particularly in the light of recent
research. In anticipation of possible development proposals this has been done
for the Parallel Roads of Lochaber and the Cairngorms where significant
progress has recently been achieved. Other existing sites are to be descheduled or
replaced because their scientific value is now seen to be insubstantial. Many were
originally selected piecemeal, largely on an arbitrary basis with little evaluation
of their national significance, and their selection showed a strong bias towards
meltwater channels, erratic boulders and various curios, while stratigraphic sites
went largely unrecognised. It is intended to redress this imbalance through the
Geological Conservation Review in which a number of new sites will be
recognised, a number of existing sites abandoned and the overall coverage
greatly improved in consequence.
In the course of the work a bibliography is being prepared for each site. This
will be accumulated until the end of the project when it will form a
comprehensive bibliography of the Quaternary period in Scotland.

CONSERVATION OF REVIEW SITES
During March and April 1979 the Subcommission on Silurian Stratigraphy, a
multi-national working group of the International Union of Geological
Sciences, met in Great Britain. Their principal object was to examine the classic
type areas for the series of the Silurian System, which were first defined in
Britain, to determine whether these were suitable for selection as the
stratigraphic standards against which all other sequences in the world would
6

have to be compared. Although historical priority is important in selecting such
international standard sections, it is even more important from a scientific
viewpoint that the rock sequences should be well displayed, accessible and, most
importantly, permanent. In preparation for the Subcommission's meeting,
officers of the Geological Conservation Review Unit, working in close
collaboration with the Secretary of the International Commission on
Stratigraphy, directed operations to create or improve outcrops at nine separate
localities in Dyfed and Shropshire. These localities included the defined base of
the Wenlock Series and Buildwas Formation at Hughley Brook, Apedale, as
well as the type sections for the four Stages of the Llandovery Series in its type
area. This work, reinforced by the Conservancy's determination to conserve the
sites as part of the Geological Conservation Review, lent considerable weight to
the case for the adoption of the British type sections as the international
standards. By an overwhelming majority the members of the Subcommission
accepted the cleared outcrops as the standards for the Wenlock and Ludlow
Series - two of the three principal sub-divisions of the Silurian System - and
their decision now awaits formal ratification. This favourable outcome, by
which the international definition of these standard Silurian Series remains in
Great Britain, is of special significance in that it appears to be the first time that
conservation has been crucial in the choice of such world stratotypes by the
ruling organisation of geologists; it is gratifying to record this international
endorsement of the Conservancy's work in earth science conservation.
Recent work by Dr. A. Panchen and Mr. T. R. Smithson (Zoology
Department of Newcastle University) and by Miss S. Turner (Hancock Museum
and GCR Unit) has led to the exciting discovery of fossil amphibia in the Lower
Carboniferous rocks of the island of Inchkeith. This is of very considerable
international importance as far, as vertebrate studies are concerned, for, apart
from the famous Upper Devonian occurrences in Greenland and a few
Australian finds, pre-Coal Measure amphibia are known to occur at only a
handful of localities in eastern North America and southern Scotland. Most of
the Scottish localities which yielded specimens were extractive sites long defunct
and none of these now remains to supply vertebrate material for current and
future research, Following a preliminary survey which suggested that the
locality w<i>" pro bably of' sufficient importance to appear in the Geological
Conservation Review, a further visit took place in August 1979 under the joint
auspices of Newcastle University and the Geological Conservation Review Unit.
By the use of explosives, the small available outcrop of vertebrate-bearing
sediments was greatly expanded and yielded much valuable material which fully
confirmed the locality's international significance. Such drastic measures were
necessary because the bed in which the labyrinthodont amphibians occur is
intercalated between two thick lavas belonging to the sequence of similar flows
which make up most of the island.
The problems associated with material obtainable only from extractive sites
are well exemplified at Rowley Tip, Lancashire, famous as a source of coal balls.
These are calcareous nodules in coal seams, which contain beautifully preserved
7

petrefactions of plants. They are of great palaeobotanical importance, since they
are one of the few sources of anatomical information for the plants of the Coal
Measures. Unfortunately, only one or two seams have been found in Britain
which yield them, and today they can only be found in any abundance at one
locality - Rowley Tip, near Burnley. The coal balls from this locality are being
studied by staff of the Hancock Museum, Newcastle upon Tyne and of
Montpellier University and have been found to contain mainly arborescent
lycopods, which have been interpreted as a climax swamp flora. However, all of
the published studies have dealt with the rather rarer ferns and pteridosperms,
which were probably smaller and occupied the ground between the lycopods.
The ferns reported so far belong to the primitive order Coenopteridales, and
include Psalixochlaena, Rowleya and two species of BOlryopleris. Rowleya is
particularly interesting since it has a number of features usually associated with
Psi/olum, and may provide a link between the ferns and the Psilotopsida. The
only remains of a pteridosperm reported to date is the seed Conosloma.
Rowley Tip is now being landscaped by the local authorities, and the
Geological Conservation Review U nit is attempting to rescue as many of the
coal balls as possible, before they are buried. The tip contains an estimated 20,000
tons of coal balls. Although only a very small proportion of this can be rescued,
it is hoped that sufficient will be saved to satisfy the requirements of research
workers for the foreseeable future. They will be kept in a specially protected
store, which will minimise the effects of weathering, and will be made available
to recognised workers in the field.
The scenic geological outcrops of Vallis Vale, Somerset have been known to
geologists for more than 150 years and were the subject of some of the earliest
substantial accounts of the geology of the south west, written by Conybeare and
Phillips in 1822 and by De la Beche in 1846. They have been of key importance in
all previous attempts at late Triassic Jurassic palaeogeographic
reconstructions of the Mendip area but, sadly, over the course of many years,
due to tipping and natural deterioration, their quality greatly declined.
However, with the co-operation of the site owners, the Unit has re-excavated the
three most important localities in the Vale, parts of which have not been seen for
at least a hundred years, as part of the Geological Conservation Review
programme. The so-called de la Beche Unconformity, described so graphically by
Conybeare, was the first to be rehabilitated. This classic section now once again
clearly shows the juxtaposition of horizontal Upper Inferior Oolite and steeply
dipping Carboniferous Limestone - a characteristic feature of this part of the
Mendips. Also cleared were the Rhaetian-Lias sections at Hapford Bridge, now
one of the best marginal Rhaetic success ions in the south-west, and the well
known fossil "cliff-line" in the south of the Vale, which shows the overstep of
first Lias, and then Inferior Oolite, onto the steep and notched margin of the
Carboniferous Limestone 'Mendip Island'; a great contrast to the planed
Carboniferous surface of the de la Beche Section. These three sites form a
valuable, but non-renewable, research and educational facility. Future access to
the sites and any hopes for further management in the interests of geology
8

depends on retaining the goodwill and co-operation of the owners. Misuse ofthe
sites, and in particular any hammering or other form of damage to the newly
cleared rock faces, will not only be against the long term conservation of the
scientific interest of the site but will inevitably lead to a loss of this goodwill.
Accordingly all visitors to the site are asked to observe strictly the ban on
hammering, and are reminded that permission to visit any of the Vallis sites must
be obtained from Amey Roadstone Corporation Ltd., Stoneleigh House,
Frome, who will require the completion of indemnity forms.
The Inferior Oohte of Southern England, and in particular, the beds of Lower
Bajocian age, are famous for their characteristically highly attenuated, lenticular
and extremely fossiliferous horizons. These beds, often previously referred to as
'fossil-beds' or 'cephalopod-beds', were exposed in the Nineteenth Century in a
series of very small quarries in Dorset and Somerset, and were the source of the
abundant ammonites described by S. S. Buckman. Subsequently many of the
more important sections, often of international stratigraphic significance,
became obscured. In recent months these classic sites have been the subject of
study as part of the preparation of the Geological Conservation Review, but
their poor condition had prevented a full appraisal. During Sep!ember 1979,
however, three such localities were excavated and cleaned so as to re-expose
their significant features. At Dundry, Avon, a virtually complete section,!. 7m
thick, of the Elton Farm Limestone, defined by Parsons in 1979, was exposed.
This horizon is famous for its sauzei and laeviuscula Zone ammonite faunas,
numerous members of which were found during the excavation. The other two
sections were old quarries in the Sherborne district of north Dorset, one at
Oborne and the other at Sherborne. At the latter, an extensive exposure of the
flat topped, 'Sandford Lane bed' was created. This bed was made famous by
S. S. Buckman's description of its sauzei and upper laeviuscula Zone ammonite
faunas. These are of international stratigraphic significance in the definition of the
Bajocian Stage and have been the subject of a recent revision. Near Oborne, a
larger, and more extensive, section than has ever previously been available, has
been excavated. The sequence is very similar to that recorded by Buckman in
1893, with the addition of exposures of rubbly limestone units in the lower part
of the section of ovalis subzone, laeviuscula Zone, age. A major discovery at this
exposure was the occurrence of a thin. and previously unrecorded, bed of sauzei
Zone age, beJleath the conglomeratic base of the humphriesianum Zone beds in
the west end of the quarry. However, the main significance of this section rests in
its abundant humphriesianum and sub(urcalum Zone ammonite faunas.
Numerous members of these faunas were recovered during the course of the
excavation, and the overall sequence proved to be almost identical, (although of
slightly greater thickness), to that recently recorded from nearby at Oborne
Wood by Parsons. It is hoped that all three of the above sections will remain
clear, and permanently available for study by research workers. The ammonite
faunas from these localities form an essential part of a taxonomic revision of the
Bajocian ammonites, which is currently in progress.
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Consultations with experts, forming part of the preparation of the
palaeobotanical portion of the Geological Conservation Review, have revealed
the national importance of Cold Ash Sand Pit, near Newbury, Berkshire. The
site has for several years been producing valuable angiosperm material of
Eocene age from clay-silt lenses within the sands but these have always been
removed during quarrying. The plant assemblage, in a British context, is only
comparable to the famous Ardtun leaf-beds of Mull. The existing pit is now
approaching exhaustion and a lens has been identified which it is hoped can be
preserved with the help of Hoveringham Gravels Ltd, the quarry owners. Talks
with the owners and with Berkshire County Council have already takeh place on
the subject of future quarrying and restoration in relation to the conservation of
the proposed G.c. R. site and the final outcome will be announced in a future
number of this journal.

3. VIEWPOINT
THE DEVELOPMENT OF FIELDWORK RESOURCES
AT BRISTOL CITY MUSEUM
A. M. Mathieson
Schools Department. Bristol City Museum.
There are strong links between the conservation of fieldwork sites and the
curation of museum collections, and this is particularly true for local and
regional museums such as Bristol City Museum. The geological collections at
Bristol are large and important. They include several hundred holotype fossils as
well as many more figured and cited specimens, mostly collected from the local
area. The specimens themselves are of great value to geologists but so are the
localities from which they were collected. We have therefore worked to try to
conserve the most important local localities.
Of course museums are not just concerned with conservation and research,
they also have an educational function. We have links with all the local
educational institutions and are active in communicating with the general public
through displays, conducted walks, lectures and enquiries.

where conservation interests are most vulnerable, rather than attempting to
prevent visits. This has been achieved by developing the use of sites which are
particularly suitable for educational fieldwork. We have encouraged teachers to
use these sites by providing courses and information.
We run a regular programme of in-service courses for geology teachers in the
county of Avon. Most of these are visits to sites in order to examine the geology
and to discuss their educational use. These are particularly useful for teachers
who are new to the area.
Information sheets about sites are usually produced for these courses and then
distributed to all other local geology teachers. They describe the basic geology,
location and access, and in most cases there are additional notes which suggest
educational uses, equipment and resources. Each sheet describes either one large
site or a group of smaller sites. This allows us to answer requests with just the
most relevant information and to distribute them when we lead fieldtrips
ourselves. It also allows us to withdr aw sheets for sites if access or conservation
problems arise.
The best local teaching sites are along the coast of the Severn Estuary. These
generally have actively eroding and extensive exposures which are easily
accessible. In addition to the courses and information sheets that have been
provided, we are currently helping to produce booklets and worksheets for CSE
and 0 level pupils to use when doing fieldwork at any of these sites. They are
being written by a group of local teachers and publis.hed by the Resources for
Learning Development Unit, Redcross Street, Bristol BS2 OBA. There are plans
to extend the project to include inland sites and to provide for both younger and
for more advanced pupils.
Another current project is the development of a "geology teaching trail" in a
little-used part of the Forest of Dean. A series of exposures has been cleared by
the Nature Conservancy Council and a teacher's handbook is being prepared.
This should not only prove to be useful to teachers but should also help to divert
attention away from over-used sites both locally and further afield.

The rich geology around Bristol has attracted the attention of many geologists
and has helped to build the Museum's collections. It undoubtedly has also
contributed to the strong development of geological education in the area. Most
schools teach CSE, 0 and A level geology, there is an extensive programme of
extra-mural courses provided by the University of Bristol, and there are three
local geological societies. There is therefore, a considerable amount offieldwork
undertaken in the local area.

The area around Bristol is used quite extensively for fieldwork by schools and
colleges from the Midlands"and the Home Counties. Again we have attempted to
encourage the use of the most suitable local sites by providing courses and
information sheets. We recently helped to run a course for teachers to look at
some of the best sites and this was organized by the Extra-Mural Department of
Bristol University. Site information sheets have been advertized in "Geology
Teaching" the magazine of the Association of Teachers of Geology. This has also
publicized other museums that have fieldwork information for teachers.

Fieldwork undertaken by educational groups is an important factor in the
conservation of sites. Liaison with the Nature Conservancy Council, County
Conservation Trusts and various educational bodies has helped us to identify
sites which require conservation and others which are particularly suitable for
geological education. We have attempted to divert attention away from sites

Bristol City Museum is a recording centre for the National Site
Documentation Scheme and is collecting information about all sites in Avon,
Somerset, Wiltshire and Gloucestershire. This project will eventually help us to
identify more sites that are in need of conservation, as well as new teaching sites.
We shall also be able to judge their usefulness and importance more accurately
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with such a comprehensive review. Similar work is being undertaken by the
other recording centres in the scheme and a vast amount of information is being
gathered. This will become increasingly important as more and more people are
being taught geology. When eventually all schools teach the subject to all pupds,
we shall need all the fieldwork sites that can be made available.
At Bristol we have had some success in diverting teachers away from
vulnerable conservation sites by encouraging the use of good educational sites.
Similar work could be developed elsewhere and this may be the way to manage
the use of our national heritage of fieldwork sites. Nationally suC;h overall
management would require extensive liaison between the Nature Conservancy
Council and such bodies as the Association of Teachers of Geology and the
Geological Curators Group. This could encourage the development of
information sheets and courses across the country. It should also encourage
liaison at a local level between geology teachers, museum staff and
conservationists. Ultimately it is up to all of us to ensure that our fieldwork sites
are properly used for the benefit of all interested in geology.

4. THIRD SURVEY OF GEOLOGICAL FIELDWORK
A survey of the distribution of geological fieldwork carried out by British
universities in the academic year 1977-8 has recently been completed. This
survey is the third of its kind to be carried out by the Geology and Physiography
Section, its predecessors relating to 1963-5 and 1971-2. Questionnaires were sent
to all institutions known to teaoh geology to degree level, asking for information
on where they conducted field courses and on the numbers and academic level of
the students in attendance. Thirty-eight completed questionnaires were returned,
but of these a number were incomplete. The returns available, however.
constitute the bulk of the fieldwork and a correction can be applied to produce
reliable estimated figures for the whole; the results obtained are fully
comparable to those of the First and Second Surveys where similar corrections
likewise had to be applied. The findings for trips of more than two days' duration
are tabulated opposite:
A number of conclusions can be drawn from the table. It appears that
geological fieldwork has shown an annual growth rate of just over 8% since the
early sixties (8.3% per annum from 1963 i 5 to 1971 /2 and 8.1 % from 1971 /2 to
1977/8). This growth however has not been evenly distributed. Between the First
and Second Surveys, Scotland showed an annual growth rate of 19.3% as
compared with 2.9% for England and 2.1 % for Wales; in the period between the
Second and Third Surveys, however, growth in Scotland fell t9an annual rate of
4.2% as compared with 10.1 % for England and 13.8% for Wales. There was thus
a pronounced movement towards Scottish field teaching areas up to 1971 and a
partial return to the more traditional English and Welsh areas after that date.

Student Days

Cornwall
Devon
Dorset
lsle of 'Wight
Bristol District
Gloucester District
Shropshire
South Midlands
Peak District
Ingleborough
North Pennines
Lake District
Yorkshire Coast
Northumberland & Durham
ENGLAND

*

Pembroke
Gower & S. Wales
Mid Wales
North Wales
Anglesey
WALES

*

Southern Uplands
Ayrshire
Midland Valley
Southern Highlands
Glen Coe
Arran
Mull
Ardnamurchan
North Western Highlands
Northern Highlands
SCOTLAND

1963/5
910
1160
2060
770
210
800
1430
130
325
880
590
735
280
85
10405
1670
760
115
1180
405
4130
38
310
350
60
318
1550
195
93

1971/2
1050
2100
1350
220
1200
850
950
170
185
435
1550
1300
900
590
12850
2100
1570
240
810
175
4895
195
320
570
180
565
6600
1050
405
2550
3500
100
16535
34280

84Q

Skye

*

GREAT BRITAIN TOTAL •

% change % change

1963-71

Area

400
75
4339
18874

1977/8
480
4680
2390
480
760
700
1250
460
660
1290
2130
5200
1110
570
22900
2930
900
1160
4230
1410
10630
1320
330
1660
IJ 70
184D
564D
4D
200
3060
5720
230
212\0
54740

+ 16

+82
-35
-71
+472
+6
-35
+31
-43
-51
+163
+77
+234
+594
+24
+26
+106
+109
-31
-57
+21
+413
+3
+63
+200
+78
+326
+439
+335
+204
+774
+33
+277
+82

1971-77
-54
+123
+77
+J 18
-37
-18
+32
+171
+257
+204
+37
+300
+23
-3
+78
+4D
-43
+383
+422
+706
+117
+577
+3
+191
+550
+226
-16
-96
-51
+20
+63
+130
+28
+60

These trends have not affected all field areas equally. As might be expected a
majority of those in England and Wales showed a relative decline in the sixties
followed by recovery (most strongly marked in North Wales and Anglesey) in

• Totals will not in e\'ery caseagree:with the sum of the area figures as some minor teaching
ar.eas have heen omitted,
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""
the seventies, when the figures are considered in the light of the increases of 82%
and 60% in total fieldwork which marked these periods. However examples
which do not follow the overall trend are common. Devon, the Lake District and
Mid-Wales at first kept pace with the overall growth of fieldwork and then
showed strong expansion later. The Bristol District, the North Pennines, the
Yorkshire Coast, Northumberland and Durham, and Gower and South Wales
followed trends more typical of Scotland by rising strongly in the sixties but
failing to keep pace later. Cornwall, the Gloucester District, the Isle of Wight, and
even Shropshire, show overall absolute declines in student usage over the whole
period 1963-78 while the national level was increasing almost threefold.
Of the major areas in Scotland, Arran and Skye, along with the minor areas of
Mull and Ardnamurchan, show strong growth in the sixties followed by a
relative or absolute decline. The most prominent feature however is the
continued rise of the importance of the Southern Uplands, the Midland Valley.
Glencoe and the Southern Highlands. In the First Survey they provided 4.1 % of
British field education; in the Second this had increased only to 4.4%, despite a
Scottish increase from 23% to 48% of the British total. In the Third Survey these
four, formerly very minor, field areas, increased their share of visitors to 10.9%
.
over a period when Scotland's share fell to 39%.
The reasons behind the variations in popularity of the various field areas are
difficult to identify with accuracy. An increase in the number of students,
whether attending honours or subsidiary courses, is pro bably largely responsible
for the 8% overall annual growth rate. During the sixties the development of the
motorway network made Scottish field areas more accessible but rising fuel
costs in the seventies later made them more expensive to visit. Differentials in the
cost and availability of accommodation across the country also no doubt have
played their part, as has the local extension of the 'normal' tourist season into the
period most favoured for fieldwork. On a more academic note, there has been a
clear shift of interest between the various branches of geology and of the
enthusiasm shown by each branch for fieldwork. For example, it is not
impossible that the development of plate tectonics and, in particular, the tracing
of the closure of the lapetus Ocean, lies behind the recent sudden upsurge of
interest in the Southern Uplands of Scotland. Finally an upward limit to the
usage of any area is set by the capacity possessed by its exposures to receive
visitors. Excessive overuse leads to delays and frustrations and these, in turn.
will lead to a reduction in usage.

must give most general and widespread concern is the overall 8% annual growth
in fieldwork, representing a doubling of demand every 8Y2 years; to meet this
more and improved facilities in the field will be required. A lead in this task was
given by the Nature Conservancy Council when, in 1974, it inaugurated a
programme of active earth science conservation - a programme which it has
maintained ever since, despite changing financial circumstances. Under this
programme, new exposures can be created, old outcrops rehabilitated and
nature trails and other educational facilities established. The results have been
reported in this and in previous numbers of Earth Science Conservation - it is
to be hoped that future numbers will record further achievements, not by the
Conservancy alone, but also by a wide range of other geological organisations.

5. PUBLIC INQUIRIES
The past months have been characterised by an unusual level of commitment
to Public Inquiries by the staff of both the Geology and Physiography Section
and, to a lesser extent, of the Geological Conservation Review Unit. Apart from
the Vale of Belvoir Coalfield Inquiry, where the Section is responsible for the
conduct of the Conservancy's full case, a major Inquiry affecting Dungeness has
been held and discussions on the future of the internationally significant
Craighead Quarry might well still reach Inquiry level. At the same time decisions
favourable to conservation have been handed down in five cases, including
Walton-on-the-Naze, while a sixth case has been withdrawn by the appellant.
The decision on Walton is nationally significant and constitutes an important
step forward in earth science conservation.

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

.

WALTON-ON-THE-NAZE
SSSI, ESSEX
.

As far as conservation is concerned, the three Fieldwork Surveys yield much
useful information on all levels. For example, the shift of excursion venues to
Highland Scotland in the sixties led to fears that the owners of large estates
might react to the rising tide of visitors by denying access. Had this happened,
serious consequences would have followed for many estates cover vast areas and
one mishap by one party could lead to the loss of several days' standard itinerary
for all. Fortunately this did not occur and the subsequent, more even spre~d of
fieldwork shown by the Third Survey hopefully suggests that the danger, at least
for the time being, has become somewhat less acute. The result, however, which

The Naze is one of the few geological SSSI's which has been the subject of two
major Public Inquiries. The first was held in 1961, when a development company
appealed to the Secretary of State against refusal of planning permission for an
extensive holiday centre; associated with this were substantial coast defence
works and 'landscaping' to be carried out on and below the cliffs. If the proposals
had been implemented, all exposures would have been obscured. The then
Nature Conservancy contested the inquiry and presented a strong case against
the development. The late Professor W. B. R. King of Cambridge University
gave evidence on the international importance of the Red Crag deposits at The
Naze, and Mr. H. E. P. Spencer of Ipswich Museum appeared to emphasise the
lack of any alternative sites. The appeal was refused, and The Naze was
subsequently purchased by the local authority as an amenity area.
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The second Public Inquiry, held in November 1978, was solely to consider
whether coast defences for the cliffs around the flanks of The Naze should receive
grant-aid; the Conservancy again opposed the proposal with a very strong case.
(Earth Science Conservation 16, p. 23). Professor B. M. Funnell,ofthe School of
Environmental Sciences at the University of East Anglia, presented evidence on
the nature and importance of the Red Crag deposits, and Or. C. J. O. Harrison,
of the Department of Zoology of the British M useum (Natural History), gave
testimony relating to the unique fossil bird fauna recently discovered in the
London Clay. The case was supported by numerous letters sent by geologists,
not just from Britain, but also from many other countries.
The Geology & Physiography Section are pleased to report that the threat to
the scientific interest of this internationally important locality, posed by these
proposals to erect coast defences, has once again been averted. A recent decision
by the Secretary of State for the Environment refused grant-aid for the proposed
works, and ruled that "the available financial resources for coast protection
works must continue to be directed towards' the protection of built-up areas, and
that it is not possible to make an exception in the case of the Naze".
This decision has two very important consequences for geological conservation
throughout Britain. Firstly, the internationally important exposures of the
Waltonian stratotype will remain open, and the vitally important London Clay
bird localities near the base of the cliff, and in the wavecut platform, will continue
to be available to research workers. Secondly, and even more significantly. the
decision has been accompanied by a clear and unequivocal statement of policy to
the effect that the Department of the Environment does not consider stretches of
undeveloped coast as appropriate for grant-aided coastal defence schemes. at
least at present. Although the Department has been moving towards such a policy
for many years, this is the first time that the policy has been stated in writing. For
geological conservation the significance of the new policy cannot be overstated 
while it remains in force the long-term security of the very large number of
critically important coastal SSSl's fronting undeveloped land has been improved
out of all recognition.

COLWELL BA Y SSSI, ISLE OF WIGHT

COTEN END QUARRY SSSI, WARWICKSHIRE
A Public Inquiry was held in February 1979 to hear the appeal against the
refusal of Warwick District Council to grant permission for development of a
site adjoining Coten End Quarry SSSI (Earth Science Conservation 16, p. 23).
The Section presented a written su bmission to the Inspector ex plaining possi ble
effects of the development on this classic Triassic reptile site and asking for
certain safeguards to be incorporated in any planning permission granted if the
appeal were upheld. In May the Secretary of State rejected the appeal and the
proposed development will, therefore, not take place.

BOYLESTONE QUARRY SSSI, RENFREW
In July 1979, the Secretary of State for Scotland published his decision on the
Public Inquiry held in Paisley during February 1979, to consider an appeal
against refusal to infill this disused quarry (Earth Science Conservation 15, p. 25
and 16, p. 24). The appeal was refused, and the quarry is therefore likely to
remain in its present state for the foreseeable future. Intending visitors to the site
should seek permission in advance from the Secretary of the Fereneze Golf Club,
Fereneze Avenue, Barrhead, Glasgow (tel. 041-881-1519).

CROSS HANDS QUARRY SSSI, WARWICKSHIRE
A Public Inquiry was held in Shipston-on-Stour from 3rd to 10th April 1979,
to hear an appeal against refusal of planning permission for the development of a
holiday and touring caravan site on the floor of this disused quarry. The Nature
Conservancy Council appeared at the inquiry, and gave evidence on the high
scientific importance of the SSSI, which exposes limestoo.es of the Clypeus Grit,
overlain by the Hook Norton Beds. The locality provides the best exposure of
this junction anywhere in Britain, and is also the most northerly known exposure
of the C1ypeus Grit, giving it considerable significance in determining Middle
Jurassic palaeogeography. The Conservancy took the view that conservation
and development could be compatible in this particular case, provided suitable
safeguards were written into any planning permission which might be granted; at
the Inquiry the prospective developer agreed to modify his plans to s.gtisfy all the
Conservan~y's requirements. The Secretary of State refused the appeal in July
1979, and the quarry will therefore remain in its present state.

As reported in Earth Science Conservation 15. p. 22, a Public Inquiry was held
in July 1978 into the refusal of South Wight Borough Council to permit
extension of a holiday chalet village adjacent to Colwell Bay SSSI. At the
Inquiry the Section gave evidence that the proposed development would
inevitably increase demands for the construction of coast defences at the cliff
foot and this would have very damaging consequences for the conservation of
the Tertiary sediments exposed in the cliffs. In] uly 1979 the Inspector presented
his report to the Secretary of State for the Environment recommending
dismissal of most aspects of the appeal. The Secretary of State accepted these
recommendations and, as a consequence, the threat to the exposures has been
greatly reduced.

A Public Inquiry into an application for outline planning permission to build
houses on land immediately adjacent to the disused quarry which constitutes this
SSSI was due to be held in Penzance in April 1979, but was once again
postponed. There have now been several dates scheduled for this inquiry over
the past few years, but none of them has yet taken place. It now seems improbable
that this particular application will be considered further, although there is
nothing to prevent other applications being made in future. Consequently the
Section will maintain a close watch over this important site.
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ST. ERTH SANDPITS SSSI, CORNWALL

SELLINDGE/ DUNGENESS, KENT
On 6th November 1979, a Public Inquiry opened in Ashford, Kent to consider
the non-determination of the Central Electricity Generating Board's planning
application to construct an AC/ DC Convertor Station at Sellindge, Kent. This
particular proposal, over which the NCC had been consulted by the CEGB, was
not felt to pose serious problems for nature conservation provided that certain
conditions were attached to the design of the necessary cable landfall site at Copt
Point and that the routes for powerlines were chosen so as to avoid areas of
interest. However, on the first day of the Public Inquiry, it became apparent
that, in opposing the CEGB's plans for a site at Sellindge, the County, District
and Parish Councils were acting in concert to propose that Dungeness be
considered as a more suitable alternative location. The disturbance which would
be caused within this SSSI by the installation of a convertor station, the cable
landfall and ancillary works, associated with the construction and operational
phases of the development, made this proposal unacceptable to the
Conservancy. The Department of the Environment Inspector indicated
somewhat unexpectedly that he would accept evidence relating to alternative
sites and the Conservancy, with Professor C. Kidson of the Department of
Geography at University College of Wales, Aberystwyth appearing as expert
witness, gave evidence on 27th November 1979 on the scientific importance of
Dungeness. Professor Kidson described the international geomorphological
importance of Dungeness and its significance for future research while other
Conservancy witnesses stressed that there was very little latitude for any further
major industrial development within the Dungeness SSSI if it is to retain its
international scientific status. The result of the Inquiry is awaited.

CRAIGHEAD QUARRY SSSI, KYLE AND CARRICK
In July 1979 the Section received details of a planning application for the use
of Craighead Quarry, near Girvan, as a refuse disposal site. This quarry,
scheduled as an SSSI for over 25 years, provides unique and nationally
important exposures of the Caradocian limestones of the Craighead Inlier and
the news of the proposal evoked letters of objection from eminent geologists
throughout Britain and abroad. The quarries have been studied since the latter
half of the Nineteenth Century and numerous publications have been devoted to
various aspects of their complex geology; they are still the scene of active
research. Current interpretations of the depositional environment, age and
structure of the Craighead Limestone stem largely from the work of Professor
A. Williams, published by the Geological Society of London in 1962 as their
Memoir No. 3. The limestones, in marked contrast to the rocks of the same age
in the Southern Uplands, were deposited in shallow water, a vital piece of
evidence concerning the geography of the region in Ordovician times and
relating to the former existence of the Iapetus Ocean. In addition the faunas
collected from Craighead show marked American affinity. These aspects of the
geological significance of Craighead Quarry provide information about the
history of an extensive region of the Earth's crust and are thus of considerable
18

international importance. Professor Spjeldnaes of the University of Aarhus,
Denmark, in a letter to the Chief Planner of the District Council, described
Craighead Quarry as "one of the pivotal localities in the attempt to unravel the
history of the Caledonian Mountain Chain" and strongly urged the Council "to
abolish the project of infilling parts of Craighead Quarry". In full recognition of
the importance of the site, the Section, with the invaluable assistance of
Or. J. K. Ingham of the Hunterian Museum, Glasgow University, explained to
officers of the District Council the exceptional scientific value of Craighead
Quarry and registered a strong objection to the tipping proposals. At the present
time it appears likely that the weight of objections will lead the planning
application to be withdrawn, although the case might well still come to a
Scottish Development Department Public Inquiry.

VALE OF BELVOIR COALFIELD
At the time of writing, this major Public Inquiry, to consider the National
Coal Board's application to mine 510 million tonnes of coal from the Vale of
Belvoir in north-east Leicestershire, has been in progress for seven weeks, and
the Coal Board has just completed the presentation of their case. In order to
prove the need for the coal, the existence of adequate quantities of workable
coal, the practicability of mining and the ability to minimise the environmental
effects of mining, the Board has called 32 witnesses, ten of whom were cross
examined by the Conservancy. The inquiry will resume in January, after the
Christmas recess, and it is expected that it will probably continue until Easter,
with 42 parties yet to give evidence. The Conservancy's position is not to oppose
the proposals in principle, but to press for the incorporation of appropriate
safeguards to protect biological and geological Sites of Special Scientific
Interest within the application area. The overall Conservancy case is being
presented by the Geology & Physiography Section, and three witnesses, who will
speak on issues of geological and biological importance, will be called.
The geological case seeks to defend Sproxton Gullet SSSI, which exposes a
Jurassic sequence from Northamptonshire Ironstone through the Grantham
Formation and into the Lincolnshire Limestone. The Gullet lies within the area
chosen as a spoil tip for one of the proposed mine sites, and would be totally
obliteratecfimder the current proposals. As a result of evidence given so far, and
the response made to Conservancy cross-examination, it appears likely that the
NCB might well agree to modify their proposals and exclude this SSSI from the
tip area. In addition, another geological SSSI, Browns Hill Quarry and Holwell
North Quarry SSSI, which exposes a Jurassic sequence from the Marlstone up
into Upper Lias shales, is threatened by subsidence which is likely to occur as a
result of mining. NCB witnesses have stated that it is possible to predict the
effects and amount of subsidence at any point in advance of mining taking place,
and that subsidence here should have no serious effects. However, the situation
is complicated by the fact that a large area of the SSSI is underlain by shallow
mining galleries in the Marlstone, and it seems likely that the effects of double
subsidence here will prove difficult to predict. The SSSI is leased to the
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Leicestershire & Rutland Trust for Nature Conservation Ltd and negotiations to
agree suitable compensation arrangements, should subsidence damage the site,
are being handled by the Trust; although supporting theTrust's submissions, the
Conservancy will not be calling evidence on this matter.
The biological case involves five issues: spoil disposal, water quality,
subsidence, rail links and compensatory tree planting. Firstly, the plans for spoil
disposal over 75 years at one of the mine sites involve the destruction of two
biological SSSl's, and the Conservancy are therefore opposing these proposals,
unless suitable modifications can be agreed. Secondly, the possibility of surface
run off and sub-surface drainage from mine and tip sites entering local streams
or rivers which are of national importance for nature conservation, such as the
River Eye, and causing irrevocable damage to their flora and fauna, is of
considerable concern. Thirdly, the likelihood of subsidence causing dewatering
of the Grantham Canal is a serious threat to this regionally important biological
habitat. Fourthly, there is a need to agree with the British Railways Board to relocate a
planned new rail link, which would, as presently planned, destroy the bulk ofthe
scientific interest within a Grade 2 Nature Conservation Review meadow site,
Cribbs Lodge Meadow SSSI. Finally, the Conservancy wishes to ensure that it is
consulted over all restoration and landscaping proposals which involve planting
of trees and shrubs, so as to ensure that the natural balance of woodland within
the area is maintained.

6. SITE NEWS AND FIELD FACILITIES

resurrection of two of its controversial rock faces. During the spring, the eastern
face, probably the best known and most quoted part of quany's complex
succession, was manually exposed by Nature Conservancy Council employees.
The fine channelled "Swindon Series" section, in concert with the two previously
cleaned sections to the west, now reproduces almost exactly the exposures
described by Blake in 1880. The sections can now be examined using modern
techniques, not dreamt of in Blake's day, and a team of researchers is already
engaged in a multi-disciplinary study of the quarry's rocks and their contained
faunas and floras. It is essential that no hammering occurs at these localities.
Certain of the vertical faces coincide more or less exactly with ownership
boundaries, and the removal of specimens incurs a serious danger of
undermining land outside and above the quarry. Readers, when visiting this site,
are therefore asked to observe the Geological Code of Conduct most
scrupulously and to gain permission prior to any visit from Thamesdown
Borough Council, the owners of most of the accessible exposures. Earth Science
Conservation No. 15 also reported the restoration of Late Jurassic sections at
Swindon Railway Cutting. These were subsequently 'adopted' by the Reading
Geological Society whose members, during September 1979, completed the
manual cleaning of a large part of the section previously restored by machines.
Their work is a very substantial contribution to the conservation of this key
research and educational locality which, sadly, has suffered from the predations
of over-zealous collectors, since its original restoration. The Society's efforts
have gone a long way to remedying the damage these collectors have done as well
as contributing significantly to the long term preservation of the outcrops.

STONESFIELD, OXFORDSHIRE

KIMBERLEY RAILWAY CUTTING SSSI, NOTTINGHAMSHIRE

The world-famous locality of Stonesfield in Oxfordshire has recently been the
scene of exciting new discoveries. The well-known Stonesfield Slate, renowned
as the locality from which Buckland described the first dinosaur, and which has
yielded outstandingly important early mammal, reptile and plant remains, has
not been worked now for some seventy years. For some time it was believed that
the only access to the Slate in situ was Spratt's Barn Mine SSSI, the scene of an
early site improvement project organised by the Conservancy. However, recent
discoveries of three other separate mine openings have re-awakened interest in
the industrial history and, more especially, in the geology of this remarkable
deposit. One of the outstanding problems in Middle Jurassic studies has always
been the precise stratigraphic location of the Stonesfield Slate in relation to
other formations; it is hoped this problem will be resolved by studies of the 'new'
mines. The exploration, physical maintenance and conservation of the newly
discovered mines will continue and it is hoped to give a fuller and more detailed
account of this project in future numbers of this journal.

In March 1979, part of the railway cutting at Kimberley was cleared as part of
the Conservancy's programme to improve sections of teaching value. The
educational value of Kimberley lies in its extensive exposures through a
condensed Permian succession, including the Marl Slate and Lower Magnesian
Limestone above, and in the clearly exposed unconformable junction between
the basal Permian breccias and the underlying Coal Measures. Kimberley
provides a very useful section through this part of the column in an area close to
the southe~n end of the .Permian outcrop and is thus of special interest in
palaeogeo~raphic reconstruction. In addition, the locality is also of research
value as the Mar! Slates have yielded a rich flora which can be correlated with the
Upper Permian Kupferschiefer flora of Germany. The clearance was carried out
by the kind permission of the owners, Hardy and Hansen Ltd, and the occupiers,
the Nottinghamshire Trust for Nature Conservation.

SWINDON SSSI's WILTSHIRE
In October 1978, No. 15 of Earth Science Conservation (pp. 15-18) reported
excavations in parts of the ancient Great Quarry at Swindon and the

The threat posed to this SSSI by a programme of coast defence works
proposed by the Ogwr Borough Council (Earth Science Conservation 16. p. 27)
has now been averted. The Conservancy submitted a detailed objection to the
scheme to the Welsh Office, basing its case on the damage which would be
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SOUTHERNDOWN COAST SSSI, MID-GLAMORGAN

caused to the scientific interest of the site and raising doubts on a number of
engineering aspects. The Welsh Office critically considered the feasibility of the
works, and decided that they could not grant-aid more than 47% of the cost.
Since the estimated cost of the "experimental" works was £ 150,000, the Ogwr
Borough Council were required to find £79,500 from their own funds, with the
result that they have now decided not to go ahead with the scheme. In the light of
the recent Department of the Environment decision on the proposed coast
defences at Walton-on-the-Naze (see p. 15), there can be no doubt that
applications for grant-aid to stabilise areas such as these cliffs will be even less
likely to succeed in future. The Nature Conservancy Council would li!5.e to take
this opportunity to thank all those who assisted in the successful defence of the
scientific interest of this locality by supplying details of the use made of the site
and by commenting on the engineering aspects of the proposals.

DUNGENESS SSSI, KENT
The shingle foreland of Dungeness gives rise to a wide range of conservation
problems stemming from its multi-purpose and often conflicting land-use
pressures which include gravel extraction, water abstraction, military use,
electricity generation and recreation. (See above p. 18). About half of the total
area of the foreland to the west of the Denge Marsh sewer is occupied by the
Ministry of Defence and used as a tank training area. This area comprises a
series of shingle ridge beaches separated by low-lying strips of marshland, the
ridges marking the oldest shorelines represented in Dungeness's evolution over
the past four thousand years. In addition to the high geomorphological interest,
the area is also of great botanical, ornithological and entomological importance
and, with a view to conserving those parts of the ranges of especial value, the
Ministry of Defence has set up a Conservation Working Group on which the
Conservancy is represented. The prolonged use of the area for military exercises
has led to the obliteration of the shingle ridges over an extensive area of the ranges
but it is hoped that this initiative will lead to the safeguarding of the remaining
areas of interest.

SITE NEWS IN BRIEF
The well-known and much visited Woodeaton Quarry SSSI in Oxfordshire
has lately been the subject of a planning application for tipping. The Geology
and Physiography Section have recommended the exclusion of two substantial
areas so that the fine and unique exposures of the Hampen Marly Beds and the
excellent section in the White Limestone should remain uncovered and available
for future study. Further negotiations have recently taken place between the
Section and Gloucestershire County Council concerning the future of the
conservation section at Foss Cross Quarry SSSI. The County Council have
extended the life of the tip by incorporating a larger area and plan to continue
operations for some time yet. The conservation section remains intact, however,
and a firm agreement for its continued conservation has been negotiated with the
County Land Agent and Valuer. The illicit tipping that has taken place for a
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number of years at Hobbs Quarry SSSI, Longhope, Gloucestershire is still
giving cause for concern although the remarkable exposures of Wenlock reefs
have so far not suffered unduly. Continued appeals from the Conservancy to the
District Council have eventually led to the case being referred to the County
Council for investigation. Hopefully this will lead to a speedy resolution of the
problem. The classic and prolific Lias limestone exposures at The Quarry
Dursley SSSI, Gloucestershir,e, (Information Circular 12, p. Il) have recently
been drastically affected by illicit dumping. Fortunately the County Council
have co-operated with the Geology and Physiography Section in this case and
we have recently been informed that those responsible have agreed to re
establish the exposures with an excavator in the near future. Over the past few
months the condition of the Wren's Nest NNR has been the subject of lengthy
discussions involving both NCC staff and other interested geologists. The entire
Reserve has been reviewed and as a result a programme of maintenance and
improvement work has been instigated. Members of the Black Country Geology
Society have been fully involved in the discussions and have provided valuable
assistance and advice.
The West Dorset District Council have consulted NCC over plans to develop
industrial and warehouse units on the quarry floor within the Crook Hill
Brickpit SSSI, Dorset, and it has been agreed, in principle, that such use could
be compatible with geological conservation, as long as appropriate safeguards
were incorporated. Negotiations over details continue. The construction of the
chemical waste treatment plant within Redbournbury Chalk Pit SSSI,
Hertfordshire (Information Circular 10, p. 7) has now been completed, and
intending visitors to this site are asked to contact Mr. D. R. Pannell, Contract
Gully Cleansing Ltd., Brownfields, Welwyn Garden City, Herts, to ask for
permission. Access to Baker's Pit Cave, within the Buckfastleigh Caves SSSI,
Devon, has now been restored (Information Circular 13. p. 15) by Devon
County Council, aided by a grant from the Conservancy. The future of the old
quarry, now completely infilled with refuse, in which the cave entrance lies, is
now under discussion.
Advice given by the NCC against the siting of a fish farm on an eroding
coastline ~ithin the Benllcre Ness SSSI, Suffolk has been accepted and the
development has now been relocated further inland, outside the SSSI, and away
from the danger of coastal recession. At St. Ninians Tombolo SSSI, Shetland,
commercial sand extraction, which has had a damaging effect on the
geomorphological interest, has now been stopped. The pit area will now be
rehabilitated and the site returned to a more natural state, with NCC advising
the County Council on how this restoration work should best be carried out. An
application to extract sand and gravel from Middlemause Esker near
Blairgowrie, has been refused by Perth & Kinross District Council following
objections from NCC and Quaternary scientists. Although not an SSSI, the site
is a fine example of a simple esker ridge and the roadside exposures provide
exceptionally clear cross-sections. The Brecon Beacons National Park
Committee are currently studying land use demands in a number of heavily used
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recreational areas including the upper valleys of the rivers Neath and Mellte,
which contain two large earth science SSSl's. The Conservancy are providing
the National Park authorities with information on the location of earth science
interest and are advising on the effects of any further afforestation.

ROWLEY TIP, LANCASHIRE
As reported on p. 7 above. a project is in hand to save the palaeobotanically
valuable coal-balls from Rowley Tip. Anyone interested in furthering this
project should contact Or. W. A. Wimbledon at Pearl House.

7. CO-OPERATION IN CONSERVATION
8. A CONSERVATION-ORIENTED FIELD GUIDE

ACCESS PROBLEMS
The owner of the Hollows Farm Section SSSI, Skelghyll, Cumbria,
(Information Circular 8, pp. 8-9) has become very concerned at the damage
again being done to his land by parties using this classic exposure of graptolitic
shales in the Skelghyll Beds and has threatened to ban access by geologists. In
order to avoid this drastic action, all visitors should gain prior permission to visit
the site from Hollows Farm, and should ensure that their party acts responsibly
whilst at the outcrop. The disused coal tip at Gwaun-Cae-Gurwen (S N 708117)
near Brynamman, West Glamorgan has been landscaped, grassed over and
planted with trees. The tip formerly yielded bivalves from the Modiolaris zone
and large numbers of parties are reported to be removing the cover to expose the
tip. This has led to complaints from local residents - all readers are requested to
respect their wishes and cease attempting to use this locality.

SECOND TIER SITE PROGRAMME
A number of new members have recently begun geological site recording with
the assistance of the Geology and Physiography Section. They include teachers
from Heworth Grange School in Gateshead, Brockworth School near
Gloucester, and New College in Wellington, Shropshire. In addition, the
Geology Group of the Hertfordshire Natural History Society have expressed an
interest in the scheme and have discussed the details with staff of the Section. The
number of geologists who participate in the scheme continues to grow steadily
and anyone interested in furthering the programme should contact Mr. L. E.
Richards at Foxhold House.

EDUCATIONAL FIELD FACILITIES IN MENDIP
In recent years, the problem of site overuse has become acute. The Nature
Conservancy Council intends to alleviate the problem and has already taken a
number of steps to reduce pressure on certain key sites. A project is to be
attempted in the Mendips whereby localities described in the early literature will
be reinstated and included in a general guide; this will detail the interest of those
sites which duplicate the over-visited localities. The guide will be arranged
stratigraphically so that all the alternatives are listed consecutively. This
"plexus" approach is to a large extent a departure from the conventional trail
guide but permits the field leader to design an itinerary to meet the specific needs
of his or her particular party. Mr. A. P. McKirdy at Foxhold House would
welcome reactions to the project, and suggestions as to which localities should be
cleaned up and incorporated into this trail.
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Adam Hilger Ltd have recently published an excursion guide - The Geology
of Snowdonia and Llyn by B. Roberts - which breaks new ground in several
ways. Though the most obvious may be the unusual size and format (215 x
305 mm), the most significant is the unusually sound and comprehensive
approach to geological conservation upon which the work is founded. The
author and publishers have clearly recognised the problems now being caused by
the increasing volume of fieldwork undertaken in North Wales (see p. 12-5
above) and have designed their approach accordingly. It is refreshing to see that,
according to the Preface, " .... In Snowdonia, an effort has been made to direct
attention away from the more popular and better known areas to areas which are
equally rewarding geologically, but are perhaps less dramatic scenically. Indeed,
some of the popular and more readily accessible exposures are beginning to
show the scars inflicted by a succession of parties of ravaging geologists. The
user of this guide is therefore strongly urged to view the hammer as the least
important of his geological impedimenta. and to use it sparingly and
thoughtfully - if at all. In many cases useful specimens can be picked up from
screes; but why collect at all if the material eventually finds its way into the
dustbin? The important tools are maps, compass, clinometer, notebook and
pencil".
This commitment to conservation is echoed in the selection of the itineraries.
where the author has sought to provide a large number of routes, using a widely
spread series of localities, with the effect that the book will serve to spread the
fieldwork load more widely, away from the heavily-used areas of Snowdonia
and Llyn; such a dispersal, of course, is a long-established aim of the Nature
Conservancy Council. In order to produce such a wide spread of localities. the
author his undou btedly had to undertake a considerable amount of fieldwork to
assess the value and interest of less well-known sites, and this is to be applauded
on conservation grounds. If the authors of more field guides were to follow the
approach pioneered by this book, then the conservation problems now being
generated at a large number of geological sites would be greatIy diminished,
while the long-term needs of geological field education would be better served.
Both for its content and its approach, this book deserves wide recognition as
marking a further stage in the development of conservation-conscious
fieldwork.
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AVAILABLE
The Geology and Physiography Section will be pleased to supply the following
publications on receipt of the appropriate remittance plus postage:

Geological Trial (revised 1974)
15p (55gm)
Geological Handbook (by Drs Hamblin,
Warwick and White el af) (1978)
20p (70gm)
lOp (65gm)
Fyfield Down NNR
Student Worksheets (per set)
Glen Roy NNR
The Parallel Roads of Glen Roy (by
Dr. J. B. Sissons) (1977)
15p (65gm)
Mortimer Forest Geological Trail (by Dr J. D. Lawson) (1977) 15p (60gm)
Tertiary Igneous Rocks of Rhum (by Dr C. H. Emeleus and
Mr R. M. Forster) (1979)
£1 (inc. p and p)
Conservation & the Earth Sciences (1977)
Free (15gm)
Wren's Nest NNR
Wren's Nest NNR

In addition back numbers of the Information Circular are available; please send
an appropriately stamped self-addressed envelope with your request. Weights of
back numbers are: Nos 16, 15 and 14 - 50gm each; No. 13 - 30gm; No. 12
35gm; No. II - 25gm; No. 10 - 50gm while earlier numbers average 30gm
each.
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