
Dear Members, and Friends of the LPS; 
 
 
At our April evening meeting we had two outstanding talks from the University of 
Leicester. Dr Erwan Le Ber, a IODP Research Associate, talked about using core and 
specially designed logging tools to help understand the Chicxulub impact crater.  And 
PhD student, Kieran Blacker told us how integrating shallow seismic and shallow 
borehole data can be used to site offshore wind turbines.  Many thanks to Erwan and 
Keiran for their interesting and thought provoking talks. 
 
Erwan also gave us an outline on the Petrophysics summer school that IODP 
(International Ocean Drilling Program) are running at the University of Leicester in 
July.  If you would like more details please go to; https://iodp.rocks/petrophysics-
summer-school/ 
 
For the 15th May evening meeting we will have a talk on "4D multi-scale imaging of 
steady state two-phase flow in sandstones and reactive flow in carbonates"  from 
Catriona Reynolds, Wood Mackenzie, and Hannah Menke, Imperial College, London. 
 
Planning is beginning for our next seminar, to be held in September. The topic is 
Seismic Rock Physics and a call for abstracts will appear on our website soon.  Please 
put 27th September in your diary for this seminar. 
 
Registration is now open for the SPWLA 59th Annual Symposium. The venue is Old 
Billingsgate which  is located on the Thames between London Bridge and Tower Bridge 
in London. And the dates are 2nd to 6th June.  
 
This outstanding event will consist of; eight fabulous workshops, two stunning field 
trips, three days of exceptional technical presentations, posters and exhibitions, and 
three evenings of great social events. This programme will have great interest for 
everybody who uses borehole data.  More details can be found on www.spwla2018.com. 
Please go to www.spwla.com and register to be part of the premier Formation 
Evaluation event of the year. 
 
Our Newsletter is looking for new technical content, if you have a good technical paper 
you like us to publish then please contact Jenny Rastogi. 
 
Mike Millar  - LPS President 
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SPWLA has formulated a new Charter to govern the relationship between 
the parent body and its affiliated Chapters and Special Interest Groups 
(SIGs).  The Charter requires that Chapter and SIG membership is 
managed by SPWLA and that Chapters and SIGs are led by SPWLA 
members.   
  
For the LPS, this would mean that in future, all LPS members will have to 
be SPWLA members (Full or Affiliate members), and the LPS Executive 
Committee members would all have to be Full SPWLA members. The 
distinction in SPWLA membership is that Full members have to pay for the 
privilege and get benefits such as the Petrophysics Journal.  Affiliate 
membership is free, but has little material benefit except membership of 
your local Chapter and regular email updates on LPS and SPWLA events. 
  
The issue for the LPS is that we are a registered charity and our objective is 
to promote for the public benefit education and knowledge in the scientific 
and technical aspects of formation evaluation.  We have to balance the 
demands of the SPWLA Charter with our obligations under the LPS 
Constitution to stay as a Charity and act for the public benefit. The LPS 
executive committee is reviewing the LPS Constitution to see if we are in 
fact able to make the necessary amendments to meet the conditions laid 
out in SPWLA Chapter Charter and we will present our conclusions to you 
shortly." 
 
Mike Millar — LPS President  
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“4D multi-scale imaging of steady state two-phase flow 
in sandstones and reactive flow in carbonates” 

 
Presented by  

 
Catriona Reynolds, Wood Mackenzie  

Hannah Menke, Imperial College 
 

Tues 15th May 6:30pm—730pm 
 

The Geological Society, Burlington House, Piccadilly  
 

- Free Entry - 
 

 
http://lps.org.uk/events 
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The texture is the signature of depositional and diagenetic mechanism, and 
somehow it controls the fluid flow capacity of the rock, that is why, it is 
necessary to consider the texture of the rock in the reservoir 
characterization and facies modeling, despite it remains a challenge for 
geoscientists. 

 

The methodology presented here, is based on processing electrical borehole 
image logs and characterize the texture of the rock to generate a high-
resolution ordered textural facies log, in terms of sedimentary and 
petrophysical changes that only with conventional logs would not be 
identified.  

 

The workflow is presented in two phases, to describe laminated and non-
laminated intervals. Laminated intervals will be characterized based on dip 
facies (Fig. 1), and non-laminated intervals will be characterized based on 

Figure 1. Workflow for dip facies detection describing laminated intervals. 

Figure 2. Workflow for textural facies detection describing non-laminated intervals  

 

The first phase involves the quality indexes associated to the dips of the 
stratigraphic laminations detected by the process proposed by Ye & al 
(1997). They allow an accurate delineation of the laminated intervals and 
their classification as dip facies characterize by mean thickness or density 
laminations, contrast and planarity.  

 

The dip facies are based on dip detection, which consists in automatic 
identification of lamination planes through a combination of quality 
indexes such as planarity, degree of lamination, local contrast of pads, 
coverage and quality (Fig. 3). 
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Figure 3. Automatic dip detection and quality indexes associated lamination and contrast 
 
Lamination and contrast are the main indexes used for dip facies 
characterization because they contribute with enough information to 
identify laminated intervals.  
 
Lamination index indicate how well the image shows the lamination based 
on the maximum and minimum variance of the signal across the pads. If 
the formation is laminated, the variance is maximum (Vmax) 
perpendicular to the lamination and minimum (Vmin) parallel to the 
lamination. Hence, the difference between Vmax and Vmin is large and 
lamination index (QDIP_LAM), computed by equation 1, will have a large 
value. If the formation is not laminated (e.g. massive or very 
heterogeneous with no preferred orientation), the difference between 
maximum variance (Vmax) and minimum variance (Vmin) will be very 
low.   
 

 
Equation 1. Lamination index computation 
 
On the other hand, contrast index represents the difference in resistivity 
between the buttons of the imaging tool, at the bed boundary. 
 
Lamination and contrast indexes are integrating through a statistical and 
unsupervised method to identify high contrast and high lamination zones, 
which are representative of laminated intervals (Fig 4). 
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Figure 4. Data distribution of contrast index and lamination index. 
 
The data set is separated in clusters and ordered by the algorithm of Multi-
Resolution Graphic Clustering (MRGC) (Fig. 5). The dip facies representing 
intervals with high contrast and high lamination are identified as 
FACIES_1, FACIES_2  and FACIES_3.  

Figure 5. Multi-Resolution Graphic Clustering of quality indexes 
 
Dips are naturally irregularly spaced, so are the dip facies. The irregularly 
space dip facies log is processed to obtained a continuous and regularly 
sampled logs, through a histogram upscaling technique that make possible 
the comparison of high-resolution data with conventional logs and qualify 
facies by sedimentological changes. The histogram is then characterize by 
their statistical properties to identify the most probable facies to be 
representative for a given interval (Fig 6). 
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Figure 6. Irregularly dip facies upscaling and most probable facies 
 
Zones with a well-defined laminated response and well-defined contrast 
response would indicate rocks with low permeability that will not 
contribute to production.  
The quality indexes bring higher resolution for facies definition and help to 
refine facies previously described by conventional logs. 
 
The second phase is meant at detecting the texture and characterized non-
laminated intervals. It relies on the texture detection method proposed by 
Ye & al. (1998), which will guide the texture as a function of contrast and 
covariance to optimize the number of textural facies and reveal their 
stratigraphic organization which is the corner stone of their integration 
with other logs. 
 
The most important parameter for texture analysis is the changes in 
resistivity between each data. The resistivity image is normalized to remove 
the noise and background, and to highlight the relative contrast presented 
in the original image. 
 
The image is analyzed to extract the parameters, which are grouped in an 
array log that includes a histogram to characterize contrast of the image 
and auto-covariance matrices to define spatial variation. This array log 
identify the textures that are representative of the image. 
 



www.lps.org.uk London Petrophysical Society: Newsletter 2018-04 

Incorporating texture analysis of resistivity image logs 
in facies modelling 
 

Author: Eliany Teran - EMERSON- Paradigm 

Tuesday 15th 

May 
2018 

6:30pm-7:30pm 

“4D multi-scale 

imaging of steady 

state two-phase 

flow in 

sandstones and 

reactive flow in 

carbonates” 
Catriona 

Reynolds, Wood 

Mackenzie  

Tuesday 4th Sept 

2018 

6:30pm-7:30pm 

“Using Fractels to 

Determine a 

Reservoir’s 

Hydrocarbon 

Distribution ” 
Steve Cuddy,  

Baker 

The Multi-Resolution Graphic Clustering, is applied for texture detection, it 
allows not only classification but also automatic ordering of the texture 
classes by their visual similarities.  
 
The result is a map reflecting the distribution of contrast and covariance of 
all data, organized by texture type. The macp is divided in cells, with the 
number of cells reflecting the number of facies defined, each cell of the 
map contain the image describing the texture for that cell. 
 
The clusters or textures defined are then propagated through the image 
along the wellbore, generating a textural log that display the vertical 
evolution of sedimentological changes (Fig 7).  

Fig. 7. MRGC Autotexture map and textural log along with the resistivity image. 
 
Dip facies and texture facies are integrated, and then compared with core 
data and conventional logs to understand the vertical evolution of 
petrophysical properties. 
 
Intervals where the lamination is not well-defined should be analyzed by 
the textural facies; it may indicate good reservoir characteristics. 
Additionally zones with low contrast and low lamination indexes can also 
represent good quality on terms of petrophysical properties for the 
reservoir. The textural facies could assist on picking intervals with such 
characteristics. 
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Eliany Teran 
Sr. Petrophysicist at EMERSON- Paradigm 
 
Experience focused in Petrophysics and reservoir characterization in Pre-
Salt carbonates in Brazil, and clastic environments in diverse South 
American basins (Argentina, Bolivia, Brazil and Venezuela). Generation of 
Petrophysical models to characterize rock properties in conventional and 
unconventional plays and reservoirs. Advance log interpretation including 
borehole image logs, special core analysis and magnetic resonance.  
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Become An Exhibitor 
 

We invite you to participate in the SPWLA 59th Annual 
Symposium as exhibitor, an extraordinary opportunity to 

position your company in the market, to show your services and 
products and to get direct contact with the industry 

professionals. 
 

Layouts of the exhibition space and shell scheme details can be 
found at; 

 

https://spwla2018.com/exhibition/ 
 

 
To book exhibition space please fill-in the form and follow the 

instructions at; 
 

https://spwla2018.com/exhibition/ 
 

Brian Moss 

Exhibits Committee Chairman 
 
 

www.SPWLA2018.com 
 

Tuesday 15th 

May 
2018 

6:30pm-7:30pm 

“4D multi-scale 

imaging of 

steady state two

-phase flow in 

sandstones and 

reactive flow in 

carbonates” 
Catriona Reyn-

olds, Wood Mac-

kenzie  

Tuesday 4th 

Sept 

2018 

6:30pm-7:30pm 

“Using Fractels 

to Determine a 

Reservoir’s Hy-

drocarbon Dis-

tribution ” 



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 
· Gaia Earth Sciences    www.gaia-earth.co.uk 
· GE Oil and Gas     www.geoilandgas.com 

· Halliburton      www.halliburton.com 
· Nexen       www.nexencnoocltd.com 
· Oilfield Production Consultants (OPC)   www.opc.co.uk 
· Schlumberger     www.slb.com 
· Shell       www.shell.com 
· Tullow Oil PLC     www.tullowoil.com 

· Weatherford Laboratories   www.labs.weatherford.com 
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Technology 
Dawn Houliston 

dhouliston@ercequipoise.com  

 
Seminars 
Joanne Tudge 

joanne.tudge@eu.weatherford.c

om 

 
Membership 
Sharan Dhami 

sharan.dhami15@imperial.ac.u

k 

 

External Liason 
Brian Moss  

bpmossy@gmail.com 

 

Newsletter 
Jenny Rastogi 

JRastogi@slb.com 

 

Publications  
Anne Denoyer 

anne.denoyer@gmail.com 

 

Sponsorship 
Shyam 
Ramaswami 

shyam.ramaswami@shell.com  

 

 


