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THE IMPORTANCE OF GEODIVERSITY

‘Geodiversity’, the geological equivalent of ‘Biodiversity’,
is an important aspect of nature conservation that is
growing in both popularity and policy recognition.
It relates to the recognition, protection, enhancement and
beneficial use (e.g. for education, research and general
amenity purposes) of the great variety of geological and
geomorphological features to be found within the
landscape, including those which are revealed by
activities such as quarrying.

The importance of geodiversity is reflected in national
planning policy (PPS9: Biodiversity and Geological
Conservation) and in related legislation (Wildlife &
Countryside Act 1981, Countryside & Rights of Way Act
2000). Although the legislation relates specifically to
designated Sites of Special Scientific Interest, the concept
of geodiversity is much wider in its application. It goes
significantly beyond conventional views of nature
conversation to embrace the much wider benefits to
society that an understanding of geology and related
topics can provide. This is clearly illustrated in PPS9
which notes that appropriate weight should be attached
to “geological interests in the wider environment” as well
as to designated sites of international, national and local
importance.

ABSTRACT

‘Geodiversity’ relates to the recognition, protection, enhancement and beneficial use (e.g. for education, research and
general amenity purposes) of the great variety of geological and geomorphological features to be found within the
landscape, including those which are revealed by activities such as quarrying. This paper summarises the findings of
a recent research project undertaken by Capita Symonds and funded by the Aggregates Levy Sustainability Fund
(ALSF), which has led to the production of practical guidance for aggregate companies on the preparation of
company Geodiversity Action Plans (cGAPs).

By ‘signing up’ to the production and implementation of cGAPs, in line with the 2005 Memorandum of Understanding
between the Quarry Products Association and English Nature, aggregate producers can make a tangible commitment
to geodiversity and sustainable development.

Comparable in concept to the more familiar ‘company Biodiversity Action Plans’, cGAPs are intended to provide
company-wide geodiversity ‘vision’ statements that are consistent with both corporate business objectives and the key
principles for geodiversity set out in National Planning Guidance (PPS9: Biodiversity and Geological Conservation).
The guidance emphasises the need for integration between these quite different sets of objectives and, most
importantly, provides sound, practical advice on how this can realistically be achieved.
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It is also illustrated in the Government’s over-arching
objective in this area, as set out in PPS9, which is to:
“promote sustainable development by ensuring that
biological and geological diversity are conserved and
enhanced as an integral part of social, environmental
and economic development, so that policies and decisions
about the development and use of land integrate biodiversity
and geological diversity with other considerations”.

Geodiversity is thus a material consideration to be
taken into account in planning decisions, but one which
provides real opportunities for mineral operators to
demonstrate how quarrying can provide very positive
environmental, social and economic benefits. Moreover,
although the requirement is for geodiversity to be
conserved and enhanced, this can very easily be
achieved, in most cases, at minimal cost and without
adversely affecting normal quarrying operations.

QUARRYING AND ITS CONTRIBUTION TO GEODIVERSITY

Quarries provide many of the most valuable geological
exposures and are therefore a vital resource for geological
education, training and research. The ‘use’ of this
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resource, at the discretion of quarry operators, may range
from the involvement of schools and local communities
in discovering and understanding their local, natural
heritage, to more detailed scientific research and the
conservation or recording of important geological evi-
dence.

As a minimum, smaller quarry operators can contribute
to the emerging network of Local Geodiversity Action
Plans (LGAPs) by providing controlled access to sites
which show interesting geological features, especially
where these help to complete the 'jigsaw' of geological
understanding within a particular area (as quarries often
do). More effectively (and more beneficially), quarry
operators can develop company Geodiversity Action
Plans (cGAPs) which give a very tangible commitment to
geological conservation and sustainable development in
a way that is fully integrated with the Company's own
business objectives.

GEODIVERSITY ACTION PLANS

The cGAPs concept evolved from the closely related
but different idea of Local Geodiversity Action Plans
(LGAPs) which was first developed when the former
English Nature commissioned research (Burek and Potter
2006) into the feasibility of adapting the action planning
approach used for biological conservation (i.e. Local
Biodiversity Action Plans or LBAPs). Following that
research, English Nature instigated further work to
develop two initial pilot projects in Cheshire and
Warwickshire, and many other areas have since followed,
with funding mainly from English Nature and/or the
Aggregates Levy Sustainability Fund (ALSF).

The approaches taken for each LGAP produced to date
have varied in detail as a reflection of differences in local
geological contexts, local priorities for community
involvement and the priorities and philosophy of the
organisations involved. There are, however, many
features that are common to most of the emerging Plans
and which need to be considered for inclusion in
company GAPs: all of them tend to be broad and
holistic in their approach to local geological conservation
and all generally comprise multiple themes, delivered in
parallel. All of them involve a geological audit of some
description, tailored to match the complexity of the
geology within the area concerned, and they all have a
clearly defined aim (or aims), supported by a clear set of
objectives.

It is normally accepted business practice that
objectives should provide the detailed framework and
the timescale requirements for delivery of the aim(s).
In addition to geological audits, database production,
information dissemination, conservation and education
are all important LGAP objectives. It is also important to
remember that action planning is a process, not a
product, and that progress towards the aims and
objectives, and the aims and objectives themselves,
should therefore be kept under constant review.

THE BENEFITS OF CGAPS

In contrast to most other aspects of mineral planning,
where the emphasis is on avoiding adverse impacts, the
concept of geodiversity provides opportunities for

mineral operators to demonstrate how quarrying can
generate very positive benefits to the environment, as
well as to the economy and to society as a whole. By
developing and implementing a company Geodiversity
Action Plan and by helping to conserve and enhance
geodiversity in accordance with PPS9, quarry operators
can therefore demonstrate a positive and mutually
beneficial commitment to sustainable development.

The benefits involved can usually be realised at
minimal cost and without adversely affecting normal
quarrying operations. In most cases, geological
conservation does not mean preserving things intact, and
therefore does not usually provide any kind of threat or
obstacle to continued quarrying activities: geological
exposures can usually be recorded and replaced by
features of equivalent interest as the excavation
progresses. All the operator has to do is to engage with
the local communities and other interest groups and to
facilitate opportunities for access, interpretation and
research, where this can be done safely.

More lasting contributions to nature conservation can
be achieved by deliberately retaining in-situ exposures or
samples of geological interest as an integral part of the
restoration design. Even greater benefits can be
achieved, in such designs, by integrating geodiversity
with biodiversity initiatives and, in the case of Quaternary
sand and gravel deposits, with geo-archaeology, where
this is appropriate.

Under a Memorandum of Understanding with English
Nature (now Natural England) in June 2005, the Quarry
Products Association (QPA) and the Silica and Moulding
Sands Association (SAMSA) have given commitments to
encourage their members to produce cGAPs within a
period of five years. A number of companies are now
starting to put this into effect, as the environmental,
social and economic benefits of these initiatives become
more widely recognised.

PREPARING A COMPANY GEODIVERSITY ACTION PLAN

To assist quarry operators in developing and
implementing their own cGAPS, Capita Symonds has
worked in partnership with several UK aggregate
companies to produce a practical Guide to Good Practice
on the subject (Thompson et al., 2006). This was
prepared with the benefit of a wide-ranging steering
group and was informed by practical ‘field testing’ at 16
different aggregate quarries, to ensure that it offers a
realistic and achievable approach. The key stages of the
process are as follows:

1. Establish (or reaffirm) the Company’s primary
aim with respect to Geodiversity and secure a
commitment to the cGAP approach.

2. Set up (or review) more detailed, time-linked
generic objectives for the cGAP, linked to the
Company’s business objectives.

3. Prioritise the need for action at specific sites, and
publish an initial (or updated) Core Plan setting
out the Company's intentions.
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4. Identify the internal and external resources
required to implement the agreed site-specific
actions.

5. Carry out initial audits of the highest priority sites,
covering geodiversity, educational potential,
access, safety and commercial issues.

6. Consult with external, site-specific partners and
potential users.

7. Develop Site-specific Action Plans.

8. Publish (or revise) the full cGAP and implement
site-specific actions.

The 8-stage approach facilitates the development of
practical conservation objectives that are linked to
quarrying operations through a robust system of
prioritisation and integration with business objectives.
This needs to be a continually evolving process, leading
to the production of both a Core Plan that is periodically
reviewed to remain in line with the company's business
objectives, and a series of prioritised, Site-specific Action
Plans that are progressively implemented and added to
in future years. The Core Plan and the collection of
Site-specific Action Plans together make up the cGAP.

The timescale for producing an initial cGAP is likely to
be in the order of two to three years. The production
(and periodic review) of the Core Plan in Stage 3 of the
process should be much faster, however, and in most
cases should be capable of being produced within a few
months.

Perhaps the most crucial stage of the entire process is
that of establishing (or reaffirming) the Company’s
primary aim with respect to geodiversity at the outset, in
order to secure a genuine commitment to the cGAP
approach. An appropriate aim may state that the company
recognises the value of geological conservation and that
it will, for example, develop and implement a cGAP over
a specified period, including the implementation of
site-specific actions in a certain percentage of its quarries,
based on a scheme of prioritisation that reflects (say)
geological importance, practicality and the likely scale of
benefit to local and wider communities. Alternatively,
the initial aim may be focused on raising awareness of
the importance of geodiversity amongst all quarry
managers within the company, without necessarily
committing to site specific actions at this stage. By
including achievable and measurable targets, such aims
lend themselves to being used as key performance
indicators, which can then be referred to within corporate
environmental reports and ISO 14001 Environmental
Management Systems.

Ideally, the company’s geodiversity aims should be
integrated as fully as possible with similar aims relating
to corporate biodiversity action plans. Whilst the two
issues can be (and often are) addressed separately,
there are considerable savings in both cost and effort
(particularly with respect to community involvement and
educational initiatives), and considerable environmental
advantages, in linking the two together. In many
respects, geodiversity ‘underpins’ biodiversity, or at least

it helps to control local ecological conditions and the
communities which those conditions can support.

The generic objectives identified in Stage 2 should
flow logically from the company's overall aim and should
include a scheme of prioritisation and a clearly-defined
timescale that is both achievable and compatible with the
resources that the company is able to (and is prepared
to) commit. The prioritisation should generally not be
site-specific at this stage, although individual sites will
clearly become evident once the criteria have been
decided. Examples of criteria which could be used for
prioritisation, either individually or in combination
include:

• the potential for achieving rapid, tangible success;

• geological and/or geodiversity importance (see
below);

• the urgency for action to avoid or minimise
adverse impacts from continued quarrying;

• urgency in respect of impending planning
applications where progress on geodiversity may
be important;

• existing levels of geological interest in the site;

• educational potential (including proximity to
schools but also access and safety considerations);

• the potential for integrating geodiversity,
biodiversity and/or geo-archaeology;

• the enthusiasm of interested quarry managers and
staff; and/or

• the practicalities of implementing any action,
including commercial considerations and land
ownership constraints.

In identifying the priorities for action, an important
distinction needs to be made between intrinsic geological
value, on the one hand, and ‘geodiversity value’ on
the other. This is already done, for example in the
classification approach adopted for RIGS (Regionally
Important Geological and Geomorphological Sites),
where geodiversity value reflects the importance of the
site to the local geodiversity network, i.e. a collection of
sites and features which, in combination, demonstrate the
geology or geomorphology of an area.

The somewhat subjective nature of geological
assessments has provided the impetus for others to
develop methodologies for assessing ‘geo-value’ more
objectively, using a scoring system which enables
comparisons to be made between sites with very
different characteristics (David Roche Geoconsulting,
2005; Scott et al., 2007, 2008). Though not yet endorsed
by English Nature, such methods are perfectly valid for
use by aggregate companies as part of their own
geodiversity prioritisation scheme. It is important to
remember, however, that ‘geo-value’ indicators, if used,
are only one of a range of potential criteria and that
greater weight may, in some cases, need to be given to
other factors such the potential for local education or
community engagement with the concept of geodiversity
(and with quarrying). This distinction is highlighted in
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the cGAPs guidance, which emphasises the importance
of including a wide range of practical issues (e.g. access,
safety and compatibility with working methods) in the
preparation of geodiversity audits, and not just the level
of intrinsic geological interest.

Once generic objectives have been agreed, the task of
identifying, justifying and prioritising the need for action
at specific sites can begin. If the objectives and selection
criteria have been well conceived, this should be a
relatively straightforward process, providing that data
relating to those criteria are readily available. The
intention, in all cases, should be to identify worthwhile
but achievable initiatives that can be accomplished
within a realistic timescale (typically a few months at
most for the initial site audits (Stage 5) and within a few
years, at most, for full implementation to Stage 8).

Once the priorities have been established, and an
initial group of sites has been selected, the guidance
suggests that the company should publish details of its
intentions in an initial (or updated) Core Plan. This is
literally the ‘core’ of the company's Geodiversity Action
Plan and should be only a brief document, written in
plain English with no geological ‘jargon’.

Thereafter, the remaining five stages of the cGAP
process involve the progressive ‘roll-out’ of the plan
throughout some or all of the company’s sites, in
accordance with the aims and objectives established
earlier. It is recommended that this is done in
partnership, or at least in consultation, with relevant
stakeholders and interest groups, so that site-specific
action plans which are of optimum benefit are developed
and implemented. Such stakeholders may include
national conservation bodies, such as Natural England,
the Countryside Council for Wales and Scottish Natural
Heritage, who will usually be able to provide guidance
and advice regarding geo-conservation priorities and
appropriate management techniques, and English
Heritage, who will often be able to advise on related
aspects of geo-archaeology, particularly in relation to
sites exploiting Quaternary sand and gravel deposits
which may contain Palaeolithic artefacts. Other
stakeholders may include local RIGS groups, Geology
Trusts, museums, universities, professional organisations
such as the Geological Society of London, local geological
societies, the Geologists' Association, and the Quaternary
Research Association, local planning authorities, site
landowners (particularly where the site is leased),
neighbouring land owners, local schools and colleges,
and local community groups. The particular mix of
external partners and consultees will vary from one
company and one site to another, but should always aim
to include those who are the intended ‘users’ of the
geodiversity resources involved.

The advantages of adopting this kind of inclusive
approach early on are that it helps to engender more
community involvement, which in turn is likely to mean
greater success (both in geodiversity and other
initiatives); and also that it may help to simplify later
stages of the process.

Initial audits of the selected sites need to be carried out
in order to ‘take stock’ of what features of geodiversity
interest are present within a particular quarry, how
important they are, what 'threats' they may be faced with

in relation to future quarrying or restoration works,
and what opportunities there may be for geological
conservation of at least some of these features using the
most appropriate management techniques for that
particular site. Such audits should go beyond a simple
(or even a comprehensive) geological assessment,
however, and should take note of various factors relating
to educational and awareness-raising potential, and those
relating to access, safety and commercial issues – all of
which are likely to influence what can practically be
achieved in terms of geological conservation. Weighing
up all of these factors so that a site-specific action plan
can be drawn up is something for the later stages of
cGAP production but, to enable that to take place, all of
the essential information needs to be recorded at the
initial audit stage.

In preparing the guide, Capita Symonds investigated a
range of different techniques for carrying out audits
of this type within quarries. This included trials of
alternative methods of recording information under ‘field’
conditions. On the basis of that work, a checklist
approach was found to be far more practical than a more
rigid proforma system, and a recommended checklist is
provided within the guide.

Further details of the practical issues to be dealt with
at each stage of the process, and suggestions for the
types of activity that may be considered for inclusion in
site-specific action plans are given in the Guide to Good
Practice (Thompson et al., 2006). Although focused
specifically on aggregate quarries, the principles,
procedures and benefits involved are generally applicable
to all types of surface mineral workings, from building
stone quarries to clay pits and opencast mining.

The suggested procedures and ideas are for general
guidance only, however. They are neither mandatory nor
minimum requirements, but they provide helpful tools
to enable shrewd quarrying companies to realise the
potential of their geodiversity 'assets' and to engage in a
very positive way with the planning system and with
local communities as an affordable and integral part of
their commercial operations.

CONCLUSIONS

A large proportion of inland geological exposures that
have been created by quarrying are recognised as good
examples of geological features and stratigraphic
sequences that help us to understand the history of
the Earth. While only some of these may be formally
designated, all of them contribute to the overall
geodiversity of the area in which they occur. As such,
they represent important ‘assets’ which, with the
cooperation of the quarry operators concerned, can be
used to provide a wide range of environmental, social
and economic benefits.

The aggregates industry is already involved in
recording, managing, safeguarding and allowing safe
access to such features at many of its sites. The cGAP
approach aims, through partnership, to build on this
success and to assist in gaining agreement on geological
conservation priorities through a pragmatic, action
planning process. By integrating realistic geological
conservation priorities with business objectives, cGAPs
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can help to promote the sustainable use of geological
resources for amenity, education and research, both
during the working life of the quarries and after
restoration.

By ‘signing up’ to the production and implementation
of company Geodiversity Action Plans, aggregate
producers are underlining their commitment to make a
positive contribution to sustainable development, in a
way that is complementary to their obligations under
current planning and environmental legislation. This can
help those companies to demonstrate their environmental
‘credentials’ and to establish or maintain good
relationships with local communities.
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