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About this talk 

 

• Geoconservation 

 

• Examples 

 

Hannah Townley, Lyme Regis 

‘We cannot take one step in geology 
without drawing upon the fathomless stores 
of by-gone time.’ 
Adam Sedgwick, 1842 in letter to William 
Wordsworth 
 



Geodiversity 

Geodiversity is the variety of 
rocks, minerals, fossils, 
landforms and soils, together 
with the natural processes 
that shape them.  

Geodiversity is a foundation 
for life and our society. It 
influences landscape, 
habitats and species as well 
as our economy, historical 
and cultural heritage, 
education, health and well-
being. 

Lewis Clarke 

 



Why is the UK important? 

 

• Over 2.5 billion years of history 
recorded in the rock sequences 

• From volcanoes, enormous 
mountains, plate collisions and 
rifting 

• Deserts, tropical swamps, 
glaciations 

• Fossil record shows extinctions 
and diversity 

The noble science of Geology loses glory from the 
extreme imperfection of the record. The crust of 
the earth with its embedded remains must not be 
looked at as a well-filled museum, but as a poor 
collection made at hazard and at rare intervals. — 
Charles Darwin 

 

From On the Origin of Species by Means of Natural 
Selection; or, The Preservation of Favoured Races 
in the Struggle for Life (1861), 423.  

 



Geoconservation 

Geoconservation - what is it? 

  

Set of actions aimed at informing the 
management of geological sites 
comprising inventory and assessment, 
conservation, statutory protection, 
interpretation, and monitoring of sites.  

 

The management of geoheritage is also 
a geoconservation action. 
Geoconservation is considered an 
emergent domain of the  geosciences. 

 

ProGEO, 2017 

 



Significance of Sites 

 

The successive series of 
stratified formations are piled 
on one another, almost like 
courses of masonry.  

William Buckland 

Geology and Mineralogy, 
Considered with Reference to 
Natural Theology (1836), Vol. 
1, 37.  

 

If part if the story is missing 
does it make sense? 



Conservation can start with designation 

• Local Geological Site  
• Marine Protected Areas  
• National Nature Reserve (NNR)  
• National Park  
• National Scenic Area (NSA)   
• Natura site   
• Ramsar site  
• Regional Park  
• Site of Special Scientific Interest 

(SSSI)   
• Special Area of Conservation 

(SAC)  
• Special (local) Landscape Area 

(SLA)  
• Special Protection Area (SPA)   
• World Heritage Site 

 

SSSI – Carley Hill with Cannonball Limestone, Sunderland 



Geological Conservation Review 

• Geodiversity features in SSSI are 
underpinned by the Geological 
Conservation Review (GCR).   

• Only GCR sites are considered to 
qualify for designation as SSSIs.  

• The Geological Conservation 
Review selected the best and 
most representative geological 
and geomorphological features 
of Britain.  

• There continues to be additions 
to and deletions from the GCR 
site register.  
 

Fognam  
Quarry 
Berkshire 



Sites of Special Scientific Interest 

• Areas of land and water that 
best represent our biodiversity 
and geodiversity.   

• The essential building blocks of 
protected areas for nature 
conservation in Britain.  

• Legislative origins date back to 
1949.   

• UK Conservation Agencies 
designate SSSI.  

• SSSIs are protected by law.  
• It is an offence for any person to 

intentionally or recklessly 
damage the protected natural 
features of a SSSI. 
 

Kirtlington Quarry, Oxfordshire 



Sites of Special Scientific Interest 
• Conservation Agencies work with 

SSSI owners and managers to 
ensure appropriate site 
management.  

• SSSI owners and occupiers must 
apply for consent to carry out 
certain operations. 

• Conservation Agencies must be 
notified beforehand of any 
operation that may affect a SSSI 
with consent being sought. 

• Consent may or may not be given 
and conditions may be set.   

•   The condition of SSSIs is monitored.  
• Sites in an unfavourable condition 

may be restored. 

 

Kirtlington Quarry, Oxfordshire 



SSSI and LGS (RIGS, any other name) 

SSSI statutory but can take a long 
time 

 

Local Sites 

 

Can be proposed by local groups 
and the process of adopting of 
these varies 

 

Work with people where ever 
possible 

High Force Waterfall, Teesdale 



Why should we designate? 

Who is it for? 

 

Local/regional/national/ 
international importance 

 

Research 

 

Teaching 

 

Historic interest etc 

 

Perhaps the question is  

‘Why shouldn’t we?’ 

 

 

Warfield Church, LGS in Berkshire Berkshire Geology summed up in 
one building! 
 
Chalk (Cretaceous) 
Sarsen (Palaeogene) 
Iron cemented gravel (Quaternary) 



Local Geological Sites 

• As developed by UKRIGS 

– Educational 

– Scientific 

– Historical 

– Aesthetic 

(Reynolds, 2001) 

 

Identify – eg audit, list of features, gaps 

Site visit and research 

Propose 

Designate 

Monitor 

Conserve  

Don’t stop there 

 

Interpret 

Let people know 

Celebrate! 



100 Great Geosites – Geological Society Project 



How can designation protect a site 



Is it just about sites? 

No definitely not! 

 

Local character 

Local industry 

 

Buildings 

Landscapes 

Artefacts  

Even people! 

 

 

Warfield Church, LGS in Berkshire Berkshire Geology summed up in 
one building! 
 
Chalk (Cretaceous) 
Sarsen (Palaeogene) 
Iron cemented gravel (Quaternary) 



Site Monitoring and  Clearance 

• Needs to happen 

• Often popular 

• Can attract those more 
usually involved in other 
conservation 

• Record  

• Take images 

 



Monitoring 



Geoconservation in Action 



Local Groups 

  



Interpretation (1) 



Interpretation (2) 

  

‘We cannot take one step in geology 
without drawing upon the fathomless stores 
of by-gone time.’ 
Adam Sedgwick, 1842 in letter to William 
Wordsworth 
 



Site investigation 

 



Site Investigation 

 



GPR 

 



 Case Study Pincents Kiln SSSI, Reading 

This disused quarry provides the best and only remaining permanent exposure of the Tertiary 
Reading Beds in the area from which they were first described, and is therefore a key locality for 
study by all those geologists working on rocks of this age in Britain. The Reading Beds at this locality 
provide evidence that a shallow sea spread over this area some 60 million years ago, before 
retreating and being replaced by riverine conditions. Within the sands and clays which were 
deposited in these rivers is found a well preserved fossil flora of higher plants, with a number of 
species of fossil fruits and seeds which are new to science. 

 



Pincents Kiln SSSI 



Pincents Kiln 2 

 



Rushall Farm (Owl Pit), LGS 

  



Ditchley Quarry, Charlbury 

  



Ditchley Quarry, Charlbury 

 



Ditchley 

 



Case Study Fulwell and Carley Hill 
• vast complex of quarries in the 

Concretionary Limestone  

• northwestern outer suburbs of 
Sunderland  

• famous for its bewildering array 
of bizarre calcite concretions  

• quarrying started before 1746 
and ceased in 1957 

• almost all the concretion-bearing 
beds were removed 

• largely for lime burning and 
building purposes 

• much of the output was 
transported by wagonways to 
ships on the River Wear, 2 km to 
the south 



Carley Hill 

Scope was to clear back vegetation from faces, 
removes trees, make safe etc 



Carley Hill 

Following clearance the area in front to 
be grassed over so that it can be easily 
maintained 

Some areas of the face needed to be 
removed and made safe 

Some pieces retained behind a fence at 
rear 

Dec 2013 

April 2014 



Carley Hill 



 



Case Study - Hartlepool Headland LGS 

• This site is a Local Geological 
Site (LGS) 

• Designated as it offers and 
opportunity to study part of the 
Zechstein cycles of the Permian  

• Different to that further north 

• Has been described as 
monotonous thinly bedded 
magnesian limestone (dolomite) 
 



Hartlepool Headland LGS 

The existing sea defences are in 
poor condition and the Headland 
area is under threat if they fail 
 
Proposal 
To reinforce existing wall and use 
rock armour to protect 
 
 
Problem  
How much will this affect the local 
geological site? 
 
Benefits? 



The existing sea wall 

Has been breached in many places and is becoming unsafe 



The survey - When the tide is in ….. 

  



The survey - When the tide is out…. 

  



Compromises and Benefits 

 

Limited access to part of site for 5 years 
12m ‘lost’ although could be uncovered 
 
 
Raised awareness of the site locally and with the council 
Survey of site completed 
Regular monitoring now happening 



Example of working with others 

Developers, industry and 
business sector   

Discovered as part of 
regeneration of Sunderland 
North Dock in 1992, this 
actively forming tufa was 
incorporated in the new 
Marina Activities Centre, 
rather than being removed.  
 
Design modification to the 
original plans provided a 
viewing area within the 
building and stabilising posts 
to prevent collapse of the tufa 
which continues to grow today.  

 



Other tufa examples …. 



Working with people - Rescue Geology 

The Queensferry Crossing – 
Geodiversity in a major infrastructure 
project  

 

• Geology important in the siting of 
the bridge – dolerite and 
sediments 

• New road exposure through 
Carboniferous sediments gained 

• Instead of the tendency to make 
road cuts ‘safe’ with netting or 
slopes 

• Good liaison with geotechnical 
engineers and promotion of good 
practice 

 



 

 In this image several different types of 
stone have been used. 

 

 Some are local bedrock 

 

 Others are from the Till eg the  

 dark ones which are igneous  

 rocks probably from the Whin Sill 

 

 

 

A typical wall in Elwick 

Elwick – Telling a story 
Building Stone Atlas – use of Till as building material 



Elwick story - Ice Flow around the Cheviots 

  

L. Yorke et al. / Proceedings of the Geologists’ Association 123 2012) 608–625 



Geodiversity as Inspiration for Art and Literature 

Chalk of Southern 
England 
 
Close to Swindon the 
view from the top of the 
chalk escarpment 
influenced Richard 
Jefferies (1883): 
 
 ‘By the time I reached 
the summit, I had 
entirely forgotten the 
petty circumstances and 
annoyances of existence. 
I felt myself, myself.’ 

 
 

Stanley Spencer (1891-1959) spent most of his life 
in Cookham in the Chilterns but there are several 
paintings of the North Wessex Downs around 
Burghclere and Beacon Hill.  

 



Whin Sill – High Force 

JMW Turner 1816 

Igneous intrusion from  
295 million years ago 
Underlies much of 
Northumberland 
 
Used as an aggregate 
and building 
 
Inspiration for the arts 



Thank You 

 


