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Dear members and friends of the LPS, 

We are reaching the end of an unusual year, so I hope we can all look forward to the challenges 
of 2021, whatever those might be. 

Thank you to those members who logged in to the Annual General Meeting on Tuesday the 
17th November to vote and help contribute to the smooth running of our society. Despite all 
the challenges of 2020, the LPS is doing well, maintaining a strong bank balance and continuing 
to offer an extensive programme of events. 

We are lucky to have a large team of willing volunteers to run the society, so many thanks to 
Najet Agrane, Mohammed Ameen, Ross Kerr and Mohamed Ibrahim who are stepping down 
from the committee. We have really appreciated your efforts over the last year. Special thanks 
go to Mike Millar who is also stepping down and has served at different times for over 10 years 
in many roles on the committee. This year we gain the following new and returning committee 
members – Rubi Rodriguez, David Baldwin and Rob Leveridge. 

Our AGM was followed by an interesting and topical talk by Russ Gilbert and Elle Lashko from 
‘Pale Blue Dot.’ on ‘Carbon Capture & Storage Key Issues & The Acorn Project’. The energy 
transition and the technical challenges associated with it are likely to be an ongoing theme for 
the next few decades. Petrophysics is likely to be part of the solution and the LPS will continue 
to share information to our members as the technology develops. 

Our next One Day Seminar will be a very special one titled ‘Professor Paul F. Worthington : 
Commemorative Webinar’. This will be held virtually on the 10th and 11th of December and pay 
tribute to Paul’s outstanding contribution to Petrophysics. It is split between his most 
renowned work and the future direction of Petrophysics. I would urge you all to register – 
please see the form on the website, or email Rebecca Holyer (Rebecca.Holyer@uk.bp.com), our 
VP Technology and Seminars. 

Sadly our annual President’s Evening has had to be cancelled, so let me take the opportunity 
now to thank Dawn Houliston for her strong leadership of the LPS during the past two years. 
Let us plan to celebrate her guidance of the LPS at the President’s Evening in December 2021. 

In January, we will hold our free to attend New Technology Seminar on Thursday 21st January. 
Again this will be a virtual seminar and remain a good source of information on the latest 
developments in Petrophysics.  

Season’s greetings to all, 

Ian 
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As we get ready for 2021, we would like to highlight that our event calendar 

remains unchanged and we are looking for speakers for our New Technology 

Seminar in January, as well as our evening lectures and seminars. 

If you would like to participate or suggest someone, please do get in touch. 

The dates of the events are posted below for your reference! 

 

 

Date Event Comment 
21-01-21 Seminar New Tech  Seminar 
09-02-21 Evening Lecture   

11-03-21 Seminar Seminar:  Petrophysics 101  
20-04-21 Evening Lecture   

11-05-21 Evening Lecture   

17-06-21 Seminar   
13-07-21 Evening Lecture   

16-09-21 Seminar   
12-10-21 Evening Lecture   

16-11-21 Evening Lecture AGM & Off-topic talk 
09-12-21 Seminar    
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Professor Paul F. Worthington  

Commemorative Webinars  

 

“One of SPWLA’s most  

referenced and multi-award 

 winning authors” 

 

 

 

On Thursday 10th & Friday 11th December the London Petrophysical Society will be holding 

virtual webinars to pay tribute to Paul’s outstanding contribution to Petrophysics 

The Friday AM session will include a panel discussion with speakers who knew Paul personally, 

focussing their debate on his 2011 SPWLA paper “The Direction of Petrophysics: a perspective 

to 2020” and sharing their views of the challenges and opportunities that lie ahead for the 

discipline. 

Thursday PM technical talks will cover Petrophysical topics related to Paul’s work, including; 

-Net Pay definition and cut-offs 

-Shaly sands  

-LWD data issues in high angle wells 

-Carbonate reservoir evaluation 

-Flow in porous materials 

+ Personal case studies with anecdotes! 

“One of the giants of the 

discipline” 

Professor Paul F. Worthington  

Commemorative Webinars  

 

“One of SPWLA’s most  

referenced and multi-award 

 winning authors” 

 

 

 

On Thursday 10th & Friday 11th December the London Petrophysical Society will be holding 

virtual webinars to pay tribute to Paul’s outstanding contribution to Petrophysics 

The Friday AM session will include a panel discussion with speakers who knew Paul personally, 

focussing their debate on his 2011 SPWLA paper “The Direction of Petrophysics: a perspective 

to 2020” and sharing their views of the challenges and opportunities that lie ahead for the 

discipline. 

Thursday PM technical talks will cover Petrophysical topics related to Paul’s work, including; 

-Net Pay definition and cut-offs 

-Shaly sands  

-LWD data issues in high angle wells 

-Carbonate reservoir evaluation 

-Flow in porous materials 

+ Personal case studies with anecdotes! 

Free to attend online - Registration through Eventbrite 
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• SPWLA Webinars:  

https://www.spwla.org/SPWLA/Events/Event_List/SPWLA/Events/EventListRoster.aspx?
DisplayAreaOptions=No&hkey=0e68d4af-78df-4ed2-8bd2-79ddc7cf4411 

• PESGB Virtual Events: 

https://www.pesgb.org.uk/upcoming-events/ 

 

 

 

https://lps.org.uk/#
https://www.pesgb.org.uk/upcoming-events/
https://lps.org.uk/#
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A message from the LPS Technical Editor Mohammed S Ameen:  
 

Call for LPS Newsletter Articles 
 
We would like to invite members and friends of the LPS to submit technical articles for future 
editions of the LPS Newsletter.  
 
The LPS Newsletter welcomes submissions in a range of flexible formats such as a short story/
article/announcement that fall within the following structures:  
 
• Technical Innovation News:  The LPS will include a section specifically allocated to short, 

topical, innovation-oriented news.  This can be a paragraph or an extended abstract format 
to share with the community newly developed methods, tools, and newly registered 
patents.  The objective is to disseminate the information to all interested parties within the 
LPS community and beyond. Innovation encompasses new designs or methods, with the 
ultimate objectives of better solutions to meeting needs, or realising a goal in a new 
technique. The innovations are key to providing industrial and academic teams with a 
competitive edge, and part of the process of innovation is to make end users and 
competitors aware of what is new.  The LPS would like to contribute to promoting 
innovative ideas and processes through the newsletter communication. 

• Major Articles: In depth articles discussing topics of interest.  Such articles can involve a 
review of a particular subject or can address and discuss a specific method, tool, or an 
academic study finding.  For example, articles may discuss the implementation experiences, 
implementation efforts of a tool or a method, and uncertainties in the outcome and areas 
for improvements 

• Short Notes Articles: These can be preliminary findings of academic and industrial R&D 
projects related to petrophysics, rock physics and rock mechanics.  These short notes can 
be in the format of an extended abstract. 

• Educational Material:  This may include introducing a topical subject to the wider 
community.  For example, there is a lot of discussions on Artificial Intelligence application in 
geosciences including petrophysics, rock physics etc.  An article that describes the basic 
principles, historical background and current state of the art and challenges would be 
appropriate and timely.   

 
The contribution formats 
Articles should be submitted in Word format and with embedded figures.   
Word count:  

Technical Innovation News:  up to 500 words, and up to 4 figures/illustrations  
Major Articles: up to 3000 words and up to 15 figures/illustrations 
Short Notes Articles: up to 1500 words and 8 figures/illustrations 
Educational Material: up to 3000 words and up to 15 figures/illustrations 

 
If anybody wants to contribute with material which has been previously published the 
LPS Editor requires approval of the original article author (s) and the publisher and a Word 
version of the article without graphics.  
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Why publish in the LPS Newsletter?  
Articles submitted to the newsletter will benefit from rapid publication and flexible format.  
Furthermore, sharing technical innovation news give the inventors/service providers/
researchers the exposure to potential end users and help in completing the innovation process 
into implementation and testing opportunities. 
 
The deadline  
Contributions should be sent to the LPS Technical Editor by email.  Articles will be published 
on first come first serve basis subject to suitability of the article and readiness for publication 
with no editorial issues.    
 
Frequency of publication 
Accepted contribution for publications will be published in the monthly LPS newsletter. 
  
The license and copyright 
By submitting a contribution to the newsletter, you agree that the text which appears in the 
newsletter will be publicly available. 

How to submit? 
To submit a contribution to the newsletter please send your material at the first instance in a 
compressed pdf file format to the Technical Editor of the LPS:  ameenms1958@gmail.com 
 
All submitted material should have the full names and affiliation and contact details for the 
authors with an indication as to who is the corresponding author.   
 
It is the responsibility of the author to get permission for the publication of material from their 
organization and third parties.  LPS assumes that such permission is obtained before the 
material is submitted. 
 
Commerciality should be avoided, and while preparing the material for publication the author 
should avoid any offense to others. 
 
Templates for articles will be available on request from potential contributors. 
 
Contact for queries/clarifications: 
If you have further information/queries please contact: 
The LPS Technical Editor, M. S. Ameen by email: ameenms1958@gmail.com  
 
 
 

mailto:ameenms1958@gmail.com
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An Interview Conducted by The Technical Editor of the LPS, M Ameen 

31 October, 2020 

  
This is the second issue of a new LPS “Technical Editor Corner” which aims to introduce and 
highlight the activities of distinguished scientists in academic institutes whose work is of 
interest to the members and friends of the London Petrophysical Society (LPS).  The current 
article deals with a visit and interview which took place “virtually” at Leeds University, Leeds, 
UK. 

 

Today’s guest is:   Prof. Quentin Fisher,  

Professor of Petroleum Geoengineering, University of Leeds   and CEO Petriva Ltd,, Leeds, United 

Kingdom 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Leeds University pictured above (courtesy Leeds University Website) was founded in 1904, 
when King Edward VII granted the university its own charter as an independent institution.  
However, the university origins go back to the nineteenth century with the establishment of 
Leeds School of Medicine in 1831 and then the Yorkshire College of Science in 1874.  Now the 
university is recognised as one of the top universities in the UK and beyond. 
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Introduction to Prof. Fisher: 
• Education 
 
BSc Geology University of Sheffield – 1984-1987 
PhD Isotope/Low Temperature Geochemistry – University of Leeds – 1989-1992 
 
• Employment/Position 
 
1993-2008 - Rock Deformation Research (RDR) Ltd., Consultant Fault Seal 
Analysis/Manager of Petrophysics Group, 
2008-present – Professor of Petroleum Geoengineering, University of Leeds 
2017-present – CEO Petriva Ltd 
 
Virtual interview script:   
Due to the Covid-19 pandemic the interview between Mohammed Ameen (LPS Technical Editor) and 
Prof. Quentin Fisher (pictured right) was conducted virtually on 31 October 2020, and here are the key 
questions from the LPS Technical Editor to Prof. Fisher and his response to them:  
 
1. What are your current areas of research; their objectives; and potential impact on the energy 

industry?   
 
• I’ve worked on fault seal analysis and fault-related compartmentalization since 1992 and it’s still 

a major part of my research.  A significant step that we have made is collecting data of the 
multiphase flow behaviour (i.e. relative permeability and capillary pressure) of fault rocks in 
petroleum reservoirs. The new data have been really useful for understanding and modelling the 
impact of faults on fluid flow in fault compartmentalized reservoirs. An important consequence of 
the new data is that they help explain how faults will impact fluid flow differently depending on a 
combination of their properties and height above the free water level. We’ve also just completed a 
large project with Badley Geoscience Ltd where we collected the most extensive database of the 
flow properties of faults in carbonate reservoirs and used this to create a unique plugin for Badleys 
T7 software to model the impact of faults on fluid flow in carbonates.   

• Much of my work revolves around the Wolfson Multiphase Flow/Petrophysics laboratory, which I 
manage. The lab was established mainly to measure the petrophysical properties of tight rocks 
(faults, shales and tight gas sandstones) although we also do a range of studies on conventional 
reservoirs. A project that I’ve been particularly involved with over the last 12 years is the PETGAS JIP, 
which has been trying to improve understanding of the controls on the petrophysical properties of 
tight gas sandstones. We’ve been building a really high quality database which contains a very wide 
range of properties (e.g. porosity, stress vs permeability, capillary pressure, relative permeability, 
NMR T2, electrical resistivity, microstructure, mineralogy of samples provided by our sponsors and 
linked these with well test and wire line log data to improve prediction of likely flow rates of tight gas 
sandstone reservoirs. We have developed our own data visualization and data mining software to 
help integrate image data (e.g. SEM micrographs) with lab measurements. A really key advance is 
that we are now in a really good position to characterise reservoirs very rapidly and cheaply based 
on the microstructural analysis of cuttings. This still requires quite a lot of input from myself to 
interpret the data but we have been making really promising advances using convolutional neural 
networks to classify cuttings samples so hopefully this will mean that others can easily use our 
results in future.  
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2. How many researchers are involved in the above work? 
 
The laboratory at the University of Leeds that I manage has two full time experimental officers and two 
visiting research fellows. They have a huge amount of experience with very complementary skills and 
knowledge including routine and special core analysis and instrument development. At any one time we 
have between around 6 to 10 PhD students working in the laboratory. Over the years, I’ve developed a 
distributed network of people that I collaborate with both within academia and industry. In Leeds, I 
work with the geophysicists, mathematicians and engineers but I also have close working relationships 
with academics from other universities (e.g. Oxford, Bristol, Durham) and industry particularly Badley 
Geoscience and Threecliffs Geomechanics. I also run a spin-out company, Petriva, which has a software 
engineer developing data visualization and data mining software.  

Prof Quentin Fisher pictured above using the PETMiner software on a high-
resolution monitor to understand the microstructural controls on porosity-
permeability data from tight gas sandstones. 
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As well as research staff, the safe running of our laboratory facilities requires a good relationship with 
the Universities HSE Team. Indeed, the Wolfson laboratory along with the HSE team won the Vice 
Chancellors award for its outstanding work safely setting up its high stress MICP facility. 

PhD Student Mohammed Al-Rajhi (Pictured above setting up an experiment to measure 
the electrical resistivity of a sandstone partially saturated with supercritical CO2 
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Pictured (above) former PhD student, Dr Holly Romain, loading a sample into 
stressed Hg-injection porosimeter that was recently built in Leeds 
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3. Who are the main sponsors of the research work which you are leading? 
 
Since I started working on petroleum-related research I’ve received support from right across the 
industry but most recently my main sponsors have been ADNOC, Anadarko (now OXY), BG (now Shell), 
BP, EBN, ENI, Equinor, Neptune, Nexen, OMV, PDO, Petrobras, Shell and Wintershall.  

Prof. Quentin Fisher pictured above (centre) and Sarah Burdall (right) received the Uni-
versity of Leeds HSE award for their work on the Wolfson Mercury injection laboratory 
from the Vice Chancellor, Sir Alan Ganglands (left).  
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4. Over the last 5 years which are the main research benchmarks achieved in terms of results, 
new ideas/methods? 

 
In the last 5 years we’ve been working on a range of Joint Industry Projects including: 
 FAULTPROP – which conducted measurements of the single and multiphase flow properties of fault 

rocks under reservoir conditions. 
 PETGAS – which has been improving understanding of the petrophysical properties of tight gas 

sandstones. 
 CARBFAULT – which has generated the first really extensive database of fault rock properties in 

carbonates 
 SHAPE – which has improved methods for measuring gas flow within shale gas resource plays.  
 
In many of the cases, the real advances have not been as much in terms of novel ideas but more in 
terms of overall workflow that we employ, which involves: (i) talking to our sponsors to identify key 
knowledge gaps; (ii) making difficult and novel measurements of the petrophysical properties of rocks, 
(iii) applying numerical modelling, data mining and data visualization to interpret the results and 
increase understanding and (iv) transferring the new knowledge back to industry so that it gets rapidly 
applied. The key innovations have been the development of new laboratory methods (e.g. stressed 
MICP, transient gas flow experiments), development of new numerical models (e.g. transient solutions 
to gas flow in tight rocks coupled with inversion algorithms), and data visualization and data mining (e.g. 
PETMiner software).  
 
The work that really excites me at the moment is the application of Convolutional Neural Networks that 
are trained on our datasets and then used to rapidly predict the petrophysical properties of tight gas 
sandstone reservoirs based on the microstructure analysis of cuttings. This is incredibly useful for 
rapidly appraising reservoir quality when core is not available and is currently being used to reappraise 
discoveries that were initially abandoned as tight but could now be economically developed using 
modern drilling and completion technologies.  
 
The work that we have been doing on top seal analysis is looking very interesting. We have recently 
made experiments with our stressed MICP instrument, which indicate that the threshold pressure of 
shale caprocks could be around four times higher than previously thought. This information combined 
with results from our research partners on the frequency dependency of shear wave splitting observed 
from microseismic events passing through caprocks has really made us focus on other controls on 
caprock leakage than capillary leakage and whether or not faults in the overburden are critically 
stressed.  This work seems to suggest that identifying mechanisms to maintain subsurface pressures 
close to the minimum horizontal stress for extensive leakage to occur is particularly important.  
 
5. Has any of the research outcomes been patented?  
 
No 
 
6. Has the research work led to the establishment of spinout companies where the results are 

being used to solve industrial /environmental issues? 
 
Much of my research was actually conducted in RDR Ltd., a spinout company from the University of 
Leeds founded by Prof. Rob Knipe. This was purchased by Schlumberger in 2014. RDR began by 
conducting research and consultancy on fault seal analysis and then latter produced software such as 
their Petrel Fault Seal plugin PETRIVA Ltd. Since moving from RDR to the University I have founded 
another spin-out company from the University of Leeds, Petriva Ltd. This is commercializing, PETMiner, 
a data visualization and data mining package that we developed to help us better interpret the large 
databases of image and petrophysical property data collected during various JIPs that I’ve run. Petriva 
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also undertakes a wide range of consultancy services but mainly concentrates on fault seal analysis, 
core analysis and the estimation of reservoir quality based on the microstructural analysis of drill 
cuttings.   
 
7. Have the research benchmarks been published?   
 
Much of the work that we do is sponsored by industry and remains confidential for several years after 
we have conducted the work. We have, however, still managed to publish many papers outlining key 
results that aren’t commercially sensitive. For example: - 
 Lynch T; Fisher Q; Angus DAC; Lorinczi P (2013) Investigating stress path hysteresis in a CO2 injection 

scenario using coupled geomechanical-fluid flow modelling, Energy Procedia, 37, pp.3833-3841. doi: 
10.1016/j.egypro.2013.06.280 

 Lamy-Chappuis B; Angus DAC; Fisher Q; Grattoni C; Yardley BWD (2014) Rapid porosity and 
permeability changes of calcareous sandstone due to CO2-enriched brine injection, Geophysical 
Research Letters, 41, pp.399-406. doi: 10.1002/2013GL058534 

 Lorinczi P; Burns AD; Lesnic D; Fisher QJ; Crook AJ; Grattoni C; Rybalcenko K (2014) Direct and inverse 
methods for determining gas flow properties of shale, Society of Petroleum Engineers, pp.1-26. doi: 
10.2118/167750-MS 

 Rosenbrand E; Fabricius IL; Fisher Q; Grattoni C (2015) Permeability in Rotliegend gas sandstones to 
gas and brine as predicted from NMR, mercury injection and image analysis, Marine and Petroleum 
Geology, 64, pp.189-202. doi: 10.1016/j.marpetgeo.2015.02.009 

 Angus DA; Dutko M; Kristiansen TG; Fisher QJ; Kendall JM; Baird AF; Verdon JP; Barkved OI; Yu J; Zhao 
S (2015) Integrated hydro-mechanical and seismic modelling of the Valhall reservoir: A case study of 
predicting subsidence, AVOA and microseismicity, Geomechanics for Energy and the Environment, 2, 
pp.32-44. doi: 10.1016/j.gete.2015.05.002 

 Angus DA; Fisher QJ; Segura JM; Verdon JP; Kendall JM; Dutko M; Crook AJL (2016) Reservoir stress 
path and induced seismic anisotropy: results from linking coupled fluid-flow/geomechanical 
simulation with seismic modelling, Petroleum Science, 13, pp.669-684. doi: 10.1007/s12182-016-
0126-1 

 Lamy-Chappuis B; Angus D; Fisher QJ; Yardley BWD (2016) The effect of CO2-enriched brine injection 
on the mechanical properties of calcite-bearing sandstone, International Journal of Greenhouse Gas 
Control, 52, pp.84-95. doi: 10.1016/j.ijggc.2016.06.018 

 Chen Q; Nezhad MM; Fisher Q; Zhu HH (2016) Multi-scale approach for modeling the transversely 
isotropic elastic properties of shale considering multi-inclusions and interfacial transition zone, 
International Journal of Rock Mechanics and Mining Sciences, 84, pp.95-104. doi: 10.1016/
j.ijrmms.2016.02.00 

 Frischbutter AA; Fisher QJ; Namazova G; Dufour S (2017) The value of fault analysis for field 
development planning, Petroleum Geoscience, 23, pp.120-133. doi: 10.1144/petgeo2016-053 

 Lynch T; Al-Hajri H; Fisher Q (2017) Experimental Investigations into CO2Injection Associated 
Fracture Behaviour in Shale Caprocks, Energy Procedia, 114, pp.3210-3218. doi: 10.1016/
j.egypro.2017.03.1452 

 Chen Q; Nezhad MM; Fisher Q; Zhu HH (2016) Multi-scale approach for modeling the transversely 
isotropic elastic properties of shale considering multi-inclusions and interfacial transition zone, 
International Journal of Rock Mechanics and Mining Sciences, 84, pp.95-104. doi: 10.1016/
j.ijrmms.2016.02.007 

 Harrison DG; Efford ND; Fisher QJ; Ruddle RA (2018) PETMiner-A Visual Analysis Tool for 
Petrophysical Properties of Core Sample Data, IEEE Transactions on Visualization and Computer 
Graphics, 24, pp.1728-1741. doi: 10.1109/TVCG.2017.2682865 

 Price DC; Angus DA; Garcia A; Fisher QJ; Parsons S; Kato J (2018) A multimethod Global Sensitivity 
Analysis to aid the calibration of geomechanical models via time-lapse seismic data, Geophysical 
Journal International, 212, pp.2031-2046. doi: 10.1093/gji/ggx516 
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 Fisher QJ; Haneef J; Grattoni CA; Allshorn S; and Lorinczi P (2018) Permeability of fault rocks in 
siliciclastic reservoirs: Recent advances, Marine and Petroleum Geology, 91, pp.29-42. doi: 10.1016/
j.marpetgeo.2017.12.019 

 Michie EAH; Yielding G; Fisher QJ (2018) Predicting Transmissibilities of Carbonate-hosted Fault 
Zones, Geological Society Special Publications, 459, pp.121-137. doi: 10.1144/SP459.9 

 Guise, P., Allshorn, S., Grattoni, C. & Fisher, Q.J., Schiffer, A. (2018). Stress Sensitivity of Mercury-
Injection Measurements. Petrophysics (Houston, Tex.), 59(1), 25–34. https://doi.org/10.30632/
PJV59N1-2018a2 

 
8. Which would you consider the key breakthrough of the research outcome within the last five 

years? 
 
Although not really a research outcome, something that I’ve been really pleased with was our 
development of our stressed MICP instrument. Around 7 years ago we commissioned a company to 
build us a MICP system that would allow us to inject at the same pressures as the commercial MICP 
instruments while having the sample under a confining pressure. Commercial systems inject at 
pressures of up to 64,000 psi so we needed to develop a system that could place core plugs under a 
confining pressure of over 80,000 psi. The company were over two years late delivering and then went 
bankrupt. We managed to obtain some of the pressure vessel and flow pumps but very little else was 
built. The team in our lab did a totally amazing job at building the instrument including all of the 
electronics and worked with an external contractor to develop the control system. We then had the 
difficult task of getting through the University HSE system. This all came together and we are now 
producing amazing results and at the same time won the University award for most impressive HSE 
project for the year. It was amazingly stressful but we pulled it off with a combination of both hard 
work, determination and teamwork.  
 
9. In your opinion which are the key challenges in petrophysics and rock physics which need to 

be addressed to facilitate solving outstanding energy, environmental and engineering issues? 
 
There is obviously a really big move towards NetZero at the moment and technologies such as carbon 
capture and storage, geothermal and hydrogen production and storage will become ever increasingly 
important to meet our climate targets. The general public are outwardly very supportive of these moves 
but the surveys that I’ve seen suggest they aren’t happy to pay even a very small amount extra on their 
energy bills. So I think a really big challenge will be characterizing the subsurface at very low costs. This 
will mean that we will probably have to use few logs, collect less core and do less core analysis. I’m 
hopeful that advances that are currently being made in machine learning will contribute significantly to 
cost reductions.  
 
There are still many very long-standing issues in petrophysics remaining such as measuring oil 
saturations after water-flooding to assess the potential for EOR, and estimating permeability from wire 
line logs, which will help in the energy transition.  
 
In areas such as CO2 storage and radioactive waste disposal we have the issue of predicting future 
behaviour on time-scales of 100’s to 100,000’s of years, which is obviously far longer than one can 
conduct laboratory experiments. So observing how rocks have impacted fluid flow over geological time-
scales and then combining that with petrophysical measurements to increase confidence in predictions 
of long-term behaviour is important. Indeed, I’m currently working a project to reduce uncertainty 
regarding how fractures around shale-hosted radioactive waste disposal sites will impact fluid flow on 
time-scales of up to 1 millions years.  
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Many of the future technologies will also require robust 3D geomechanical models but there is currently 
a significant uncertainty regarding how we populate these with realistic geomechanical properties. This 
will need to be achieved using wire-line log and seismic data but making the link between these 
measurements through the complex constitutive models that are needed to model subsurface 
deformation is massively challenging.   
 
10.  How has COVID-19 affected the current research work/teaching model in your group? 
 
Many of my group have been quite fortunate in that they are either writing up their PhD’s or their 
research is computer based (i.e. use of AI for predicting rock properties) so other than the lack of direct 
social interaction they have been able to continue pretty much as normal. The closure of our labs has 
certainly been detrimental to students who still have experiments to run. A positive to come out of the 
lab closures is that we’ve left samples equilibrating in porous plates at exactly the same capillary 
pressure for far longer that would normally be possible so it will be really interesting to compare the 
results with tests run under shorter time scales.  
 
11. With the current impetus to advance clean energy, how is your group contributing to such a 

transformation?  
 
We’ve been working on CO2 storage for over 15 years.  Indeed, I was part of a team that set up a 
doctoral training centre in low carbon technologies at the University of Leeds, which trained around 50 
PhD students in clean energy technologies. The work that our group in conjunction with Bristol 
University and Rockfield software conducted on coupling finite element geomechanical models to 
production simulation models and using the output to calculate time lapse seismic properties is ideally 
suited for CCS projects. It allows the assessment of key risks associated with leakage and can also be 
used to better interpret 4D seismic and microseismic that are likely to be used to monitor early projects.  
 
We have conducted a range of laboratory-based projects related to CO2 storage including top seal 
capacity, measuring the relative permeability of CO2-brine systems, assessing the impact of the 
injection of CO2 on the permeability of sandstones and measuring the electrical resistivity and 
ultrasonic velocity of sandstones partially saturated with CO2 to investigate the remote monitoring of 
CO2 plumes. A particularly interesting project we were involved with was combining Insar measurement 
from satellites with a geomechanical model to measure the volume of CO2 injected into an onshore 
storage site from space.  
 
Much of the work that we have been doing on the characterisation of the petrophysical properties of 
sandstones is already being used in the assessment of CO2 storage sites. Our work on the 
geomechanical and flow properties of shales is also contributing to the safety case for radioactive waste 
disposal within shales in Europe. Looking forward, I believe that the work we are doing on using 
convolutional neural networks to predict reservoir quality from the microstructure of cuttings could be 
really useful for characterizing aquifers such as the Triassic in the SNS that have not been extensively 
cored. 
 
The recent project that we completed on the impact of faults on fluid flow in carbonates was initially 
undertaken to help improve the management of oil fields. However, it is now being applied to assess 
the potential for high enthalpy geothermal energy production from deeply buried carbonates.  
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12. Do you have any advice for a young geoscientist starting out on a career? 
 
I would definitely advise people starting out a career in geoscience to obtain a very broad range of skills 
as this not only allows one to improve interpretations of subsurface data and to communicate more 
effectively with other members of multidisciplinary teams but will also provide them with the agility to 
adapt to what is likely to be a rapidly changing future jobs market. Many of the students that I’ve 
supervised have gathered a wide range of skills during their PhD’s including core and wire-line log 
analysis, production simulation modelling as well as data science; looking at their career progression 
this seems to have given them a lot of advantages.  
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SPWLA has played a major global role in strengthening petrophysical education and strives to 
increase the awareness of the role petrophysics has in the oil and gas industry and the scien-
tific community.  
 
The LPS is a chapter of SPWLA and we encourage you all to become members of our parent or-
ganisation and join the "Home" for Formation Evaluation and Petrophysics. 
 
Remember that professional and student membership has many benefits including; 
 
• The Petrophysics Journal  

• The new  SPWLA Newsletter magazine 

• Access to online literature resource 

• Discounted registration for two "Topical Conferences" each year 

• Access to monthly Webinars 

• Access to and use of training facilities located in Houston 

• Discounted registration for the Annual Symposium and its associated short courses 
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