
 

Dear members and friends of the LPS, 

 
Thanks very much to all those who voted in the recent SPWLA elections.  Congratulations 

to Craig Lindsay, who will be our new Regional Director for Europe.  Many thanks to Mike 

Webster, the outgoing Europe Regional Director, for his help and support over the last 2 

years.  Congratulations also to Mike O’Keefe, previous LPS President, for election as 

SPWLA VP Technology. 

 
We had a great turn out and lots of questions at our most recent evening lecture on 

Tuesday 16th April.  Alberto Ortiz from YPF S.A. Argentina gave his SPWLA distinguished 

lecture on ‘What have we learned from petrophysical evaluation of the Vaca Muerta 

formation during the last 5 years of unconventional shale play exploration and 

development?’  See the photo below for a few of the attendees enjoying a glass of wine 

after the talk! (Alberto second from right). 

 

 

 

 

 

 

 

 

Our next evening lecture will be held on Tuesday 21st May, at 6:30pm upstairs in the 

Council room at the Geological Society.  Iulian Hulea from Shell will be talking on 

‘Understanding fundamental controls of hydrocarbon saturation: from stress corrections 

to perched water contacts’.  Iulian has written papers and presented at SPWLA several 

times on saturation height functions, so this promises to be an interesting and 

educational talk. More details are on the website here.   

Our call for abstracts for our next two One Day seminars are now up on the website!  Our 

June seminar will be ‘Image Logs and Fractured Reservoirs’ and our September seminar 

will be ‘Life after Casing’.  Please see more details on our events page here. Please get in 

touch with Rebecca Holyer (Rebecca.Holyer@uk.bp.com), our VP Technology and 

Seminars, if you would like to give a talk. 

Hope everyone had a nice sunny Easter break! 

Warm regards, 

Dawn Houliston  - LPS President 
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Understanding fundamental controls of hydrocarbon 

saturation: from stress corrections to perched water contacts 

 

Presented by  

Iulian N. Hulea, Senior Petrophysicist 

Shell Global Solutions BV  

 

Tuesday 21st May 6:30pm—7:30pm 

The Geological Society, Burlington House, Piccadilly  

 

- Free Entry - 

 

http://lps.org.uk/events 
 

ABSTRACT 

Building realistic and reliable subsurface models requires detailed knowledge of both the 
rock and fluids involved. While the hydrocarbon volume estimation has a profound impact 

on the viability of a development, next to the permeability, saturation height models, free 

fluid levels and the hydraulic communication have a significant role in determining the 

recoverable reserves. 

 
When in different parts of the same field different free fluid levels (leading to different fluid 

contacts for the same rock quality) are identified, the lateral hydraulic communication at 

the field level can be challenged. In this presentation, we propose a new strategy in 

studying one process leading to different free water levels (FWL) known as “perched” water 

contacts. Perched water contacts are the result of water entrapment (behind barriers for 

lateral flow) during hydrocarbon migration in the reservoir. The fundamental controls that 
lead to the perched contacts formation are studied and shown to be the rock quality and 

relative permeability. Counterintuitively, the perching effect is not going to feature in poor 

quality rocks (sub-milli Darcy permeability) – the effects would be visible only for a 

considerable barrier height. Regarding transition zones, the results show no significant 

difference is expected above the perched zone when compared to the unconstrained parts 
of the field. Field observations and dynamic simulations are used to identify the perching 

controls.  

 

Concerning the process of building a Saturation Height Model from core measurements, 

we use a recent methodology that aims at ensuring consistency between permeability and 

Saturation height. The MICP or Saturation height model carries an intrinsic permeability 
that can be compared to the permeability model. The results show a significant 

inconsistency can occur between the porosity -permeability data (a reliable, well controlled 

and measurable property under stress) on one hand and the MICP/SHM inferred 

permeability on the other. The conclusion is that the most robust dataset for preparing the 

SHM is under the conditions the MICPs/PCs have been acquired. 
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DEVEX is now in its 16th year and is the only technical conference of its size which is 

focused on the full cycle of reservoir discovery, evaluation, development and recovery in the 

UK and provides excellent opportunities for engineers and geoscientists to come together 

and share knowledge. 

DEVEX 2019 will explore the great fields of the past and how we are optimally managing 

them, along with the re-development of smaller pools, utilising new technologies and ways 

of working to make the most out of these assets. Devex will investigate the lessons learned 

over the last 50 years, whilst being mindful of the challenges and changes ahead, to ensure 

we maximise economic recovery and create a sustainable future for the UKCS. 

As well as a strong technical programme, delegates will gain access to expert-led 

Masterclasses, Core displays, an event for Young Professionals and a Field Trip. The 

conference will also provide ample networking opportunities during the coffee, lunch 

breaks and networking session. 

Abstracts are now closed and the Technical Programme will be available to download soon. 

 

Bookings are now open. To book your place, please visit the SPE website via this 

link https://www.spe-aberdeen.org/events/devex2019/ 

For more information on sponsorship or exhibition opportunities, contact devex@mearns-
gill.com or call 01224 646311. 
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Places are limited to 40 participants; if you are interested in attending, please 
contact to stephen.morris@bhge.com 
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Building on successes from the previous three years the 2019 Petrophysics Summer School 

is a 1 week long CPD-accredited course offering 36 hours of training in the core principals 

of petrophysics, from data collection to interpretation. Just as in previous years, the 2019 

Summer School will be hosted at the University of Leicester (UK) and will run from the 29th 

of June to the 5th of July.  

The course will be presented by a range of experts from academia and industry, with 

teaching delivered through lectures and practical exercises. The course will also include a 

fieldtrip day to a local wireline service company and to the British Geological Survey (BGS) 

core store for more hands-on teaching; and will wrap up with fundamental teaching on 

industry-standard software package Schlumberger’s Techlog.  

The course cost is expected to be ~£180 (GBP) and funding opportunities may be available 

to help with travel and accommodation. Applications opened on the 8th of February 2019 

and will remain open until the 30th of April.  

For further information on the Petrophysics Summer School and for information on past 

summer schools, schedules, reviews and how to apply please visit www.le.ac.uk/epc. 

Below is a recap of the same course from 2018: 

The third Petrophysics Summer School was hosted at the University of Leicester between 

1st and 6th July 2018. Building on the success of the summer schools hosted in 2016 and 

2017, this year’s course brought together 21 participants from 5 countries (by institution; 

10 by nationality) from as far away as the Philippines. Over two‐thirds of the 2018 cohort 

were women, which was a significant increase on the previous 2 years in which women 

made up less than half of the groups. Similar to other years, the participant group 

comprised of mainly graduate students (PhD and Masters) but also included a number of 

post‐docs, an undergraduate and a more senior scientist, all of who had little or no 

experience with petrophysics.  

The six‐day course combined lectures, practicals, software training in Schlumberger’s 

Techlog, and site visits to Weatherford and the British Geological Survey (BGS) Core Store, 

to provide a solid introduction to the fundamentals and applications of petrophysics. There 

was also an opportunity for participants to introduce themselves and present their research 

during a mini conference held on the first day. A pool of 14 instructors from both academia 

(European Petrophysics Consortium (EPC), Imperial College London, Lamont‐Doherty Earth 

Observatory, University of Leicester) and industry (BP (UK), Schlumberger Information 

Systems and Total E&P UK) delivered training throughout the week drawing on their many 

and varied experiences. This included real world examples from both commercial and 

International Ocean Discovery Program (IODP) projects. 
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Statistical Methods to Enable Practical On-site Tomographic Imaging of Whole Core 

Authors: Mendoza, A., Roininen, L., Girolami, M., Heikkinen, J., and Haario, H. 

In evaluation of oil and gas reservoirs, one primary function of X-ray CT is to allow non-

destructive initial examination of the internal structure of conventional whole-core, and it 

is a valuable technique in efficiently selecting sub-samples for further analysis. 

Additionally, whole-core tomographic imaging is an effective tool for stratigraphy 

characterization, categorizing geological horizons, visualizing coarse sedimentary features, 

and core-log correlation. Although conventional X-ray scanners are available with most 

core analysis laboratories or neighbouring medical establishments, this measurement 

practice remains in the laboratory domain and is rarely performed on-site. This is is 

primarily due to the instrumentation complexity and limited portability. Consequently, 

important operational petrophysical decisions for core analysis are delayed for days to 

months after collecting core from a well. Conventional X-ray CT systems use dense 

angular projections (radiograms), which rely on back-projection image reconstruction 

algorithms. Alternatively, with sparse measurements, statistical imaging methods enable 

the use of robust and portable industrial X-ray scanners to accelerate petrophysical 

desitions driven by whole core information (Figure 1). The objectives of the study reported 

in this paper are (1) to demonstrate the applicability of Bayesian inversion in whole-core X

-ray tomographic imaging with sparse measurements, and (2) to determine the most 

suitable form of prior and statistical approach for this application. The outcome from this 

study is an assessment of the potential practical use of industrial X-ray scanners in on-

site geoscience applications, enabled by statistical imaging methods. 

 

 

 

 

 

 

 

 

Statistical Model for Whole-Core X-ray CT 

Bayesian inversion estimates the posterior distribution of the continuous unknown 

parameter v, from noise-perturbed measurements m, and a known linear mapping 

(projection) matrix A, which depends on the measurement configuration. In discrete form, 

the model is as shown in Figure 2, where the noise e, has known statistical properties, and 

vN is the discretised unknown with N components. The Bayesian statistical inverse 

problem solution is a posteriori probability density (posterior), D(vN|m), which is derived 

from the likelihood, D(m|vN) and a priori distribution (prior) of vN, i.e., D(vN). The prior 

accounts for information available before the inversion. We assume that the prior 

distribution embodies all available a priori information about the unknown. Consequently, 

the prior counterweights incomplete measurements and helps stabilize the posterior 

distribution. While implementing Gaussian priors is simple, with mean and covariance 

functions, they favour smooth estimates which, may not be suitable for anisotropic, 

inhomogeneous or discontinuous materials. Alternatively, granting total variation (TV) 

priors are non-Gaussian, they are sensitive to the grid discretization. A third option, 

Cauchy difference priors, assume independent, identically distributed increments from 

continuous two-dimensional random walks. 
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Statistical Methods to Enable Practical On-site Tomographic Imaging of Whole Core 

Authors: Mendoza, A., Roininen, L., Girolami, M., Heikkinen, J., and Haario, H. 

 

 

 

 

 

 

 

 

Results (Figure 3) indicate that, in general, a Cauchy prior produces more reliable 

tomographic images of the geometry and density characteristics of the core sample model. 

This outcome is primarily because of the superior edge-preserving attributes of Cauchy 

priors compared to Gaussian or TV. 

 

 

 

 

 

 

 

Conclusions 

We established that statistical (via MCMC) reconstruction techniques enable whole-core 

tomographic imaging using sparse and noise contaminated measurements, otherwise 

unfeasible with standard back-projection techniques. To that end, we show that a 

statistical imaging principle i.e., Bayesian inversion, enables the use of a paradigm-

changing measurement principle, acquired with more robust and basic equipment. (1) 

Results show that because of its edge preserving characteristics, a Cauchy prior is superior 

to Gaussian or TV for whole-core sample X-ray imaging. However, the inversion technique 

is not limited to a single form of prior. Further optimization for utilizing multiple priors is 

left for future research. (2) Presence of noise in the measurements increases smoothness of 

the inversion results, which, consequently, affects more severely the reconstruction of 

smaller geometrical characteristics, e.g., textural features. (3) The main challenge of the 

statistical approach for this X-ray tomographic image application dwells on the 

computational intensity that it entails. While Bayesian inversion imaging enables use of 

faster and simplified measurements, there is a trade-off with the computational time 

required for image reconstruction. This problem can be reduced with further algorithm 

optimization, parallel computing, etc., which are beyond the scope of this study. 

 

See the complete article: 

Mendoza, A., Roininen, L., Girolami, M., Heikkinen, J., and Haario, H., "Statistical Methods to Enable Practical On-site 
Tomographic Imaging of Whole-core Samples," Geophysics, v. 84, no. 3, 1-12, May-June, 2019. 
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SPWLA Membership 

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 scientific community.  

 
The LPS is a chapter of SPWLA and we encourage you all to become 
members of our parent organisation 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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Corporate Sponsorship— A request for Support! 

Since 1973 the London Petrophysical Society has been at the forefront of 

disseminating technical expertise in formation evaluation for the upstream oil & 

gas industry in the UK.  

We have been fortunate in receiving the support and sponsorship from many 

respected companies. This funding enables the Society to promote for the public 

benefit, education and knowledge the scientific and technical aspects of formation 

evaluation.  

The LPS is a registered charity (#1020083), and as such we rely on financial 

donations to continue our mission. We do this through a series of one day 

technical seminars, evening technical presentations, and direct engagement with 

Universities.  

Furthermore, the LPS provides significant financial support to students and 

universities in the form of Bursaries and Grants. We have managed to award more 

than £8500 to students during 2016 despite the industry downturn and tough 

economic climate. This has helped bring talented students into the industry. And 

we rely on our sponsors to provide a significant element to the funding for these 

activities.  

In previous years we have offered a single level of sponsorship at £750 per year. 

Now, for the first time we are adding the option to include the benefit of 

complimentary places for employees of a sponsoring company at our hugely 

popular seminars.  

To be  a select contributor to this program, please contact Ross Kerr 

ross.m.kerr@exxonmobil.com. 
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The LPS wish to extend our sincere appreciation to the   

generous companies who continue to be our Sponsors. 

 

Sponsor Corporate links (in alphabetical order) are: 

• Baker Hughes      www.bhge.com  

• BP       www.bp.com 

• ERCE       www.erce.energy/ 

• Gaia Earth Sciences    www.gaia-earth.co.uk 

• CNOOC International    www.cnoocltd.com 

• One & Zero Data Services  www.oneandzero.co.uk 

• Petromac      www.petromac.co.nz 

• Schlumberger     www.slb.com 

• Shell       www.shell.com 

• Tullow Oil PLC     www.tullowoil.com 
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