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• Salt karst (Triassic)

• Gypsum karst (Permian 

& Triassic)

• Chalk karst – major 

aquifer (Cretaceous)

• Limestone karst

(Carboniferous & 

Jurassic)

Increasing 

solubility and 

dissolution 

rate

Karst

FARRANT, A.R. and COOPER, A.H. 2008. Karst geohazards in the 

UK: the use of digital data for hazard management. Quarterly Journal 

of Engineering Geology and Hydrogeology Vol. 41. 339-356



Water flow

10 m of 

Gypsum?

35 m of 

Gypsum?

Geology in Ripon 



Magdalen’s Road –

November 2016

• BGS response team visit on the 11th

November and estimate the sinkhole to 

be 5 m deep

• On November 10th 2016 a sinkhole 

appears in a residential garden  



Subsidence Planning Areas

Updated from:

Cooper, A.H. 2020.  

Geohazards caused by 

gypsum and anhydrite in the 

UK: including dissolution, 

subsidence and heave. in 

Giles, D. P. & Griffiths, J. S. 

(eds) 2020. Geological 

Hazards in the UK: Their 

Occurrence, Monitoring and 

Mitigation – Engineering 

Group Working Party Report. 

Geological Society, London, 

Engineering Geology Special 

Publications, 29, 403–423, 

https://doi.org/10.1144/EGS

P29.16
.

https://doi.org/10.1144/EGSP29.16
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Paddies Park,

Magdalen’s Road Microgravity 

geophysics investigation

Williams, G B; Banks, V J; Bowman, E T; Cooper, A H; Jones, 

L D; Kirkham, M P; Morgan, D J R; Shepley, P. 2020. 

Integrating monitoring techniques for a buried sinkhole in an 

urban environment. 110 -118 in Land, L., Kromhout, C. and 

Byle, M.J. Proceedings of the 16th Multidisciplinary 

Conference on Sinkholes and the Engineering and  

Environmental Impacts of Karst, NCKRI Symposium 8. 

https://doi.org/10.5038/9781733375313.1020

Contains OS data © Crown copyright 2021

NERC Urgency Grant - 2016

https://doi.org/10.5038/9781733375313.1020
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Geophysical investigation

Resistivity Tomography (top)

Passive seismic (bottom)

Line shows microgravity (bottom)

Williams, G B; Banks, V J; Bowman, E T; Cooper, A H; Jones, L 

D; Kirkham, M P; Morgan, D J R; Shepley, P. 2020. Integrating 

monitoring techniques for a buried sinkhole in an urban 

environment. 110 -118 in Land, L., Kromhout, C. and Byle, M.J. 

Proceedings of the 16th Multidisciplinary Conference on 

Sinkholes and the Engineering and  Environmental Impacts of 

Karst, NCKRI Symposium 8. 

https://doi.org/10.5038/9781733375313.1020



3D Geological Modelling 

• GIS compilation and 

data collation

• “Coding” boreholes -

geological 

interpretation and 

assigning codes

• Modelling software -

Groundhog Desktop 

to construct cross-

sections and shapes

• Groundhog builds the 

model……



3D Geological Model of Ripon 



What’s Next?

• Trialling 3D visualisation in 

alternative software engines  

• Add model to BGS Onshore 

GeoIndex, create synthetic cross-

sections, boreholes and horizontal 

slices 

• Further monitoring work and value 

added data

• Continuing communication with our 

stakeholders and the public
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Thank you for listening!

Any Questions?


