
Dear Members, and Friends of the LPS; 
 
Our 2018 technical programme got off to a great start on 6th February when Holger 
Thern from Baker Hughes presented a case study incorporating mud-log data with con-
ventional logs. Many thanks to Holger for his thought provoking talk.  And a big thank 
you to all our LPS members who joined us in a crowded Committee room at our best 
attended evening meeting in a long time. 
 
Let's hope that the rest of our technical programme is just as well attended.  On Thurs-
day 22nd February 2018 we will be holding a one-day seminar in the Petrophysics 101 
series entitled “Back to Basics: An introduction to Formation Evaluation”. This interac-
tive workshop is for early-mid career geoscientists, reservoir engineers, and geophysi-
cists as well as petrophysicists. It will provide participants with a good understanding 
of the concepts and the vocabulary that underpin petrophysical measurements and in-
terpretation. 
 
For the 6th March evening meeting, Philip Bailey of PetroStars will talk about ‘Living 
Petrophysics'.  And for the 17th April evening meeting we have two talks,  "Linking in-
situ geotechnical and physical properties to geophysical surveys – a case study for a 
proposed windfarm at Dogger Bank" from University of Leicester PhD student, Kieran 
Blacker; and "High impact drilling: Chicxulub, petrophysics and cluster analysis" from 
Dr Erwan Le Ber, IODP Research Associate also from University of Leicester. 
 
Planning for the SPWLA 59th Annual Symposium, to be held in at Old Billingsgate in 
London 2nd to 6th June, is continuing at a pace.  Check out the website as the Tech-
nical Program is starting to appear.  There is a tentative list of the papers and posters, 
and the eight Workshops have been posted.  Registration details will appear soon.   
www.SPWLA2018.com. 
 
The LPS is a chapter of the SPWLA and I encourage you all to become members of our 
parent organisation. Membership has many benefits including discounted registration 
for the Annual Symposium and its associated short courses; the Petrophysics Journal 
in digital or physical copy; the newly expanded social information bi-monthly journal, 
named "The Bridge"; 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. Please see the website for details,  www.spwla.org.   
 
Don’t forget to renew your LPS membership, it is free for 2018, but you still need to reg-
ister with Sharan Dhami (http://lps.org.uk/membership/). 
 
 
 
Mike Millar  - LPS President 
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This interactive workshop is for early-mid career geoscientists, reservoir 
engineers, and geophysicists as well as petrophysicists. It is aimed at both 
the non-petrophysicist professional who works as part of an integrated 
team, and those in the industry who include petrophysical data in their 
workflow or discussions.   The purpose of the day is to provide participants 
with a good understanding of the concepts and the vocabulary that 
underpin petrophysical measurements and interpretation.  This will 
improve not only your understanding, but also your skills and your ability 
to participate as a team member within your company.    
  
 
 
 
 

£150 for delegates (LPS is not VAT registered).  A discounted rate of 
£50 is charged for early-mid career professionals who are currently 
between positions as a result of the downturn. Students can 
register for free. Includes lunch and post-seminar wine and 
savouries.  Doors open at 9am.  For more info or to register for this 
event please visit www.lps.org.uk/events/  



www.lps.org.uk 

Figure 1. Anisotropic matrix and rock composition. 

to MSc student Federica Raimondi 

London Petrophysical Society: Newsletter 2018-02 

Splitting shears, not hairs 
 
Author: Rachel Confer Ospina, Halliburton  

Thursday 22nd  

February 2018 

9:00am—5:00pm 

“Back to Basics 

Workshop: An 

introduction to 

Formation 

Evaluation.”  

Tuesday 6th 

March  2018 

6:30pm-7:30pm 

“Living  

Petrophysics – 

the key to Well 

Integrity & 

Sustainable Field 

Management” 
 

Philip 

Bailey,PetroStars 

Acoustic shear waves are often of significant interest to geophysicists and 
seismologists, but they can be just as important to petrophysicists who are 
tasked with evaluating complex reservoirs that require integration of 
multidisciplinary tools and techniques. As is common within the industry, 
the use of acronyms can sometimes be confusing—for example, horizontal 
transverse isotropy (HTI), vertical transverse isotropy (VTI), and tilted 
transverse isotropy (TTI) all relate to different forms of rock anisotropy. 
This article defines these terms and discusses when they are important.  
 
Simplistic earth models assume rocks are isotropic, meaning their physical 
properties do not change by the direction in which they are measured. 
Unfortunately, most reservoir rocks do not behave so ideally. A typical 
example is the low-resistivity pays in laminated sand-shale formations, 
where a vertically measuring resistivity tool will indicate the low-resistivity 
shale beds pull down the relatively higher-resistivity hydrocarbon-bearing 
sands between them. Measuring direction matters and, in such a case, can 
mask the presence of viable reservoir rocks. Acoustic measurements are no 
exception.  

Neglecting the effects of anisotropy on acoustic measurements can lead to 
inaccurate rock mechanics models, wellbore stability estimations, and time
-to-depth correlations for seismic horizons and the potential to overlook the 
presence of fractures or regional stress that can affect completion designs. 
The integration of geomechanical modeling and reservoir modeling is 
ongoing, with opportunities to improve hydraulic stimulation planning and 
wellbore placement. With the modern well becoming ever more complex, it 
is important to understand the role of acoustic anisotropy.  
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Figure 2. Oriented anisotropy table with actual rock examples and the 
effects on the acoustic shear slowness. 

To express the orientation of the anisotropic effect (Fig. 2) in a medium, 
several terms are useful. The first three terms reference the axis of 
symmetry. In HTI, the cause of anisotropy is oriented counterintuitively 
in the vertical direction (i.e., in the presence of vertical fractures, 
horizontal stress fields, or when the grain deposition is oriented in a 
particular direction).  This causes what is also known as azimuthal 
anisotropy as the shear velocity changes as a function of the angle 
around the borehole. This type of anisotropy becomes important in 
drilling and fracturing programs in which the maximum stress direction 
dictates well stability and perforating orientation for maximum efficiency.  
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A rock can be either homogeneous or heterogeneous in regards to its 
composition and either isotropic or anisotropic (Fig. 1). In the 
homogeneous case, for instance, an inorganic carbonate with a uniform 
composition would be rather isotropic. The same carbonate exposed to a 
high-stress environment such that it fractures in a preferential and aligned 
direction causes different acoustic properties in that same rock. A rock 
with a mixed composition, such as sand and shale, could be randomly 
dispersed with no preferential direction and remain isotropic; however, if 
the shale is horizontally aligned, the formerly isotropic rock can take on 
anisotropic characteristics. Here, the overall anisotropy can result from a 
mix of intrinsic anisotropy, which is driven by the clay microstructure of 
the shale aligned during the compaction process, and laminated thin-
bedding effects. Composition alone does not always guarantee isotropic or 
anisotropic rock. In either of the anisotropic examples, the shear waves 
produced or inferred from the acoustic tool can be exploited to identify and 
quantify the magnitude and type of anisotropy present. In many cases, the 
complexity of anisotropy can be simplified by an axis of symmetry (i.e., the 
rock behavior is isotropic along one axis and anisotropic in the plane 
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Figure 3: Figure 3. Anatomy of a flexural waveform. At low frequency, the 
flexural wave asymptotically approaches the true shear of the formation 
and is sensitive to approximately two to three times the diameter of the 
borehole depth of investigation. As the flexural waveform increases in 
frequency, it disperses higher in slowness, asymptotically approaches the 
mud slowness (in fast formations), and is sensitive to approximately one-
half the diameter of the depth of investigation. 
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In VTI, the horizontal velocity is different from the vertical, as is the case in 
flat-lying shales where gravity is the dominant stress direction. Typically, 
the shear velocity is faster along the bedding plane than across the beds. 
Conceptually, this is caused by the vertical shear crossing different indices 
of refraction. Similar to a track-and-field athlete jumping over hurdles, 
these bed boundaries need extra energy to cross. This effect becomes 
important during amplitude versus offset (AVO) analysis because of the 
non-hyperbolic move outs in the far offsets, causing unexpected early 
arrivals at longer offsets. This type of anisotropy is crucial in surface-
seismic applications and can significantly influence setting of the horizons 
at the correct depth.  

If the rocks themselves are layered and dipping at a significant angle, the 
anisotropy is considered TTI. This type of anisotropy can be identified by 
azimuthal shear anisotropy in combination with resistivity imaging and dip 
processing.  
When a rock experiences both VTI and HTI anisotropy, it is termed 
orthorhombic, and the solution for seismic imaging becomes much more 
complex. These effects should be accounted for because they can have a 
substantial impact on seismic imaging; however, this can be a difficult 
task. To simplify this discussion, I will focus on the two primary types of 
anisotropy, HTI and VTI, and assume a well geometry that is vertical with 
bedding perpendicular to the wellbore. 
The modern acoustic logging tool comes equipped with a monopole source 
and typically two dipole flexural sources for producing shear waves at 
perpendicular angles. These “cross-dipole” tools generate the basis for 
identifying and evaluating HTI anisotropy (in a horizontal well, they can be 
oriented to analyze VTI). 
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Figure 4. HTI rock with aligned fractures with an acoustic tool receiver 
section in the borehole and the fast (red) and slow (blue) shear planes 
(left); fast and slow shear dispersion curves (right). 

In the presence of aligned fractures, the fast shear travels along the 
fracture direction and is representative of the vertical “matrix shear.” 
The slowest shear travels against the fractures and follows a more 
convoluted path, thus slowing down. Observing the flexural dispersion 
curves from the rotated fast and slow shears can provide insight on the 
mechanism. In the case of intrinsic anisotropy, such as aligned 
fractures, the fast and slow dispersion curves remain parallel 
throughout frequency (Fig. 4). Conceptually, this is because the cause of 
anisotropy remains in the same direction regardless of depth of 
investigation. It is important to note that dipping beds can also create 
these parallel dispersion curves. A borehole imaging tool or three-
dimensional (3D) resistivity dipmeter is necessary to make the 
distinction between dipped beds and fractures. In contrast to this is the 
case of stress-induced anisotropy. 
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These flexural waves (Fig. 3) travel vertically and are sensitive to changes 
azimuthally around the tool. Receivers are typically spaced every 90 or 45° 
to take advantage of the azimuthal sensitivity of the flexural firing. Rotating 
the waveforms using sophisticated algorithms can produce the direction 
and magnitude of the anisotropy, but what about the mechanism that 
caused it? For that, we consider the fast and slow flexural dispersion 
characteristics. 
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Figure 5. HTI rock with unbalanced tectonic stress (left). The fast and slow 
shear planes are graduated between red and blue to depict the changing 
fast and slow direction approaching the borehole as a result of hoop 
stress. The fast and slow shear dispersion curves exhibit a “cross-over” 
effect caused by the presence of hoop stress (right).  

When unbalanced tectonic stress is applied in the presence of a borehole, 
a circumferential stress, known commonly as hoop stress, forms (Fig. 5). 
Unlike the previous intrinsic example, this additional stress field alters 
the direction of fast and slow shear waves as they approach the borehole 
wall. At low frequency, the fast shear matches the maximum stress 
direction, and the slow shear aligns with minimum stress. As frequency 
increases and the depth of investigation decreases, the fast shear 
becomes slow and the slow shear becomes fast. This effect is illustrated 
best with the rotated flexural dispersion curves as they cross over one 
another at higher frequency. However, it is important to note that an 
elongated borehole in the presence of intrinsic anisotropy can produce a 
cross-over effect that can appear convincingly as regional stress. A 
measure of borehole ovality is always a good practice when evaluating 
HTI anisotropy. 
The presence of strong regional stresses influences decisions regarding 
drilling direction and oriented perforating. Drilling or perforating into the 
maximum stress direction produces the most stable boreholes and 
perforations. Initially, this can appear counterintuitive; however, when 
oriented into the fast direction, the orthogonal forces are minimized. 
This section discusses VTI (Fig. 6). In laminated formations or 
unconventional shales, the shear wave measures a different slowness 
vertically and horizontally. The vertically propagating shear has to 
contend with the interface between bedding planes (or horizontally 
aligned shale platelets) and slows relative to the horizontal shear, which 
travels within the bed and encounters no such obstruction. The vertical 
shear discussed previously can be measured from the dipole source. 
During VTI analysis, the challenge becomes how to measure the 
horizontal shear. 
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Figure 6. VTI environment (left). The propagation of the low-frequency 
monopole interface wave (Stoneley) and the relative sensitivity between 
horizontal and vertical shear to the Stoneley waveform (right). 

The low-frequency monopole firing generates an interface wave that 
travels along the elastic-fluid interface between the borehole fluid and 
formation wall. This pulse expands and contracts as it travels up the 
wellbore and at low frequency is sensitive mostly to horizontal shear. 
Because an acoustic monopole source cannot physically fire at 0 kHz, 
any Stoneley waveform analysis should consider its frequency content. 
Full-frequency inversion modeling solves for the horizontal shear. Using 
the vertical shear from the dipole source and the horizontal shear from 
the monopole, a comparison can be made to solve for the amount of VTI 
anisotropy in laminated formations. 
More complex scenarios involve deviated wellbores or no axis of 
symmetry. For example, consider a laminated formation with aligned 
fractures. One approach is to first solve for the fast vertical shear—the 
one running with the fractures through the rock matrix—then compare 
that shear to the horizontal derived from Stoneley. When dipping 
bedding planes are present, the system becomes much more 
complicated. That is why generating the best possible inputs for an 
earth model is important and why acoustic anisotropy in geomechanical 
applications should not be ignored. 
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Rachel Confer Ospina is a global acoustic 
advisor with five years of industry experience, 
beginning as an openhole field engineer and 
geoscience log analyst. Her work has 
encompassed unconventional reservoirs in US 
land operations, complex turbidites and presalt 
carbonates in West Africa and Brazil, and clastic 
reservoirs in the Gulf of Mexico.  

Reference:  
Figure 2: 
http://geology.com/articles/marcellus-shale.shtml 
http://luirig.altervista.org/pics/index4.php?
search=Specimen:+Fine+lamination+in+cherty+shale,+with+darker+layers...&
page=1 
http://www.kgs.ku.edu/General/Geology/Ottawa/04_geol.html http://
www.beg.utexas.edu/eichhubl/Pages/Montereydiagenesis.html 
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The benefits of participating in the industry’s largest gathering of 

Petrophysicists and Formation Evaluation Specialists include: 
 

 

 

 

 

 

 
Check out our website for a full list of Symposium sponsorship 
opportunities or contact; 
 
Dr. Kate Hatfield,  Sponsorship Committee Chair 

 
www.SPWLA2018.com 

 

• Exposure to a large local, national and international audience 
of decision makers.  

• Opportunities to raise your company’s profile amongst a 
valuable target  

• Recognition of your organization’s demonstrated involvement, 
commitment and support of the industry. 

��Opportunities for your staff to exchange ideas and discuss 
constantly  

• Valuable insights, information and exposure to the latest 
technical and marketing developments, in the presentations 
and posters, and in the  
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Exhibition 

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 
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STUDENT PAPERS 

 

The SPWLA International Student Paper Contest 2018 has been 
announced! 

 
For details on how to enter please visit the Student Papers page 

on the website; 
 

www.SPWLA2018.com 
 
 

Monetary awards will be given to the top presenters within each 
category undergraduate, M.Sc., and Ph.D. for both oral and 

poster contests. 
Deadline to submit abstracts is 31st March 2018. 

 
 

Tim Pritchard, Chair of the Student Paper Contest Committee 
 

Zoya Heidari, SPWLA VP-Education  
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Fill out he below form, then scan & email to VP Membership, Sharan 
Dhami (sharan.dhami15@imperial.ac.uk). Alternatively download the 
online form at htps://lps.org.uk/membership 
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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 tech-
nical aspects of formation evaluation.  
 
The LPS is a registered charity (#1020083), and as such we rely on finan-
cial donations to continue our mission. We do this through a series of one 
day technical seminars, evening technical presentations, and direct en-
gagement 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 stu-
dents into the industry. And we rely on our sponsors to provide a signifi-
cant 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. 
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To be a select contributor to this program, 
please contact  Shyam Ramaswami shyam.ramaswami@shell.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 
· 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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