
The core of digital revolution in geophysics is 
data-driven analytics, where digital transfor-
mation of subsurface E&P data is critical to 

optimize production. In line with the ongoing digital 
transformation, the SEG International Exposition and 
Annual Meeting is centered around the theme “hot 
plays, hot topics, hot technologies.”

This year’s keynote speaker will be Dr. James Reilly, 
director of the United States Geological Survey (USGS). 
Reilly will open the conference Monday, Sept. 16, at 8:30 
a.m. with his presentation, “The Evolution of Unconven-
tional Play Analysis at the USGS.”

The technical program will run 
from Sept. 16 through Sept. 18, 
with all-day postconvention work-
shops scheduled on Sept. 19 and in 
the morning of Sept. 20. 

“I had anticipated that a hot tech-
nology topic would be machine 
learning and data analytics 
(MLAD), and indeed it was, just like 
last year,” said Dimitri Bevc, 2019 
SEG technical program chair. “We 

have six MLAD oral sessions, eight poster sessions and a 
special session. Full waveform inversion (FWI) continues 
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Making the Connection in a New Era of Exploration
Incoming SEG president seeks to connect the geophysical world with the substantial  
growth opportunities present in all markets. 

The past few years have not been the easiest of times 
for the exploration sector. However, rather than sit 
on their laurels and wait for a return to brighter 

days, geophysicists put their collective heads together and 
got to work developing new concepts and the technolo-
gies needed to turn those concepts into realities.

Exploring those concepts, technologies, solutions and 
more alongside colleagues while 
making new connections is the 
primary goal for many walking 
through the doors of the Society of 
Exploration Geophysicists (SEG) 
Annual Meeting being held at the 
Henry B. González Convention 
Center in San Antonio this week. It 
will be the 34th consecutive Annual 
Meeting for incoming SEG Pres-

ident Richard D. Miller, who attended his first one in 
1985 in Washington D.C. 

“We’re emerging on a new era in our science,” 
Miller said. “There are many new advances that have 

come from the downturn. I believe it is the ingenuity 
of the geophysicist driving these new concepts in the 

BY JENNIFER PRESLEY, EXECUTIVE EDITOR
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Hot Topics,  
Hot Technologies
Technical program to focus on  
innovative technologies.
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Sunday, Sept. 15
7:30 a.m. to 8 p.m. ........  Registration and Self-serve Badge Kiosks (Main Lobby)

8 a.m. to 4 p.m. ............. Seismic Multiple Removal Techniques: Past, Present and Future (Room 225D)

8 a.m. to 5 p.m. ............. SEG   Continuing Education Courses (Rooms 217-305)

8:30 a.m. to 5 p.m.  ........ SEG/ExxonMobil Student Education Program (Grand Hyatt)      

8:30 a.m. to 5 p.m.  ........ SEG/Chevron Student Leadership Symposium (Grand Hyatt)

12 p.m. to 8 p.m.  ........... SEG Book Mart (Main Lobby)

1 p.m. to 3 p.m.   ............. SEG Council Meeting (Room 214D)

6 p.m. to 8 p.m.   ............. SEG Student Lounge (Exhibit Hall, SEG Avenue)

6 p.m. to 8 p.m. .............   Icebreaker and Expo Preview (Exhibit Hall 1-3)

Monday, Sept. 16
7:30 a.m. to 6 p.m.  ........ Registration and Self-serve Badge Kiosks (Main Lobby)

7:30 a.m. to 6 p.m.  ........ SEG Book Mart (Main Lobby)

8:30 a.m. to 10 a.m.  ...... Opening Session and Presidential Address (Stars at Night Ballroom B1)

10 a.m. to 6 p.m.  ........... SEG Exhibition (Exhibit Hall 1-3)

10 a.m. to 6 p.m.  ........... Student Lounge (Exhibit Hall, SEG Avenue)

10:15 a.m. to 12 p.m.  .... Plenary Session: Challenges and Solutions in Developing Resource Plays (Stars at Night Ballroom B1)

1:30 p.m. to 5:30 p.m.  ... SEG Evolve (Room 225D)

1:45 p.m. to 4:50 p.m .... Plenary Session: Putting Diversity to Work (Stars at Night Ballroom B1)

1:50 p.m. to 4:20 p.m.  ... Technical Program Poster Sessions (Exhibit Hall 1)

1:50 p.m. to 5:10 p.m.  ... Technical Program Oral Sessions (Rooms 214-305)

2 p.m. to 4 p.m.  ............. Challenge Bowl (Grand Hyatt)

3:30 p.m. to 5 p.m. ........ JAWS (Juice a Winning Startup) Session (Stars at Night Ballroom B2 & B3)

4 p.m. to 6 p.m.   ............ Student Speed Mentoring (Grand Hyatt) 

4 p.m. to 5:30 p.m. ........  International Reception (Exhibit Hall, SEG Avenue)

6 p.m. to 7:30 p.m.  ........ Geoscientists Without Borders® Reception (Grand Hyatt)

6 p.m. to 8 p.m.   ............. 9th Annual Networking Reception of SEG Women’s Committee (Room 220)

SCHEDULE
OF EVENTS

SEG EVOLVE
Developing the fearless explorers of the future.

On Monday and Tuesday at the SEG Annual Meeting, all 
are invited to attend the SEG EVOLVE sessions to hear 
some of the top geoscience and engineering students 

from around the world present their recommendation for the 
“best investment opportunity” in their assigned data sets. The 
sessions will take place from 1:30 p.m. to 5:30 p.m. on Monday 
and from 9 a.m. to 1 p.m. on Tuesday in Room 225D of the 
convention center.

The goal of the EVOLVE program is to facilitate the passing 
of practical knowledge to the next generation of geophysicists 
through experiential learning. EVOLVE 2019 offered 100 stu-
dents hands-on experience in conducting multidisciplinary 
subsurface projects using modern software and open datasets. 
The program prepares participants to launch and advance their 
careers in the geophysics profession by building their confi-
dence and bringing them closer to the goal of becoming fearless 
explorers. It incorporates the industry’s long-established values 
by encouraging thoroughness, thoughtfulness and stewardship 
of investors’ funds while maintaining a high level of profession-
alism and integrity. EVOLVE establishes a noncompetitive team 
environment that fosters collaboration and global participation.

In addition to providing instruction on the latest software and 
modern workflows, EVOLVE helps establish essential soft skills, 
such as project management, teamwork and business skills. 
Twenty university teams worked together in 2019, learning new 

software, new workflows and gaining experience working with 
established professional mentors. Student collaboration was led 
by SEG EVOLVE Manager Andrew Geary and Technical Coor-
dinator Allen Bertagne, who were supported by Mike Forrest, 
Jennifer Thompson and a pool of experienced industry mentors.

“I believe that EVOLVE is a rising star among diverse SEG 
programs,” said Olga Nedorub, SEG technical program cochair 
and geophysicist at Apache Corp. “It brings value to both stu-
dents and employers alike. By offering unique skill-building and 
recruitment opportunities, EVOLVE has helped give back to the 
oil and gas community. Simply put, EVOLVE is yet another rea-
son to be involved with SEG.”

Using Landmark/Halliburton’s Cloud and DecisionSpace Enter-
prise platform plus Schlumberger Petrel and IHS Markit King-
dom local installation software, the students worked with datasets 
from the Dutch North Sea, Gulf of Mexico and New Zealand. The 
EVOLVE 2019 program culminates on Monday and Tuesday. On 
both days attendees will have the opportunity to

• Hear the university teams present their recommended “best 
investment opportunities”;

• View poster sessions to discuss work and conclusions in de-
tail;

• Engage in Q&A with mentors and university teams; and
• Attend keynote addresses.
Light refreshments will be provided both days. On Tuesday, 

attendees can enjoy finger foods and hear a special announce-
ment about EVOLVE 2020. Join the “fearless explorers of the 
future” at the SEG Annual Meeting this week.  n

CONTRIBUTED BY SEG
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Getting Closer to Deepwater Reservoirs
Benefits of latest OBN imaging technology open door to new era of subsalt imaging.

Investment in deepwater exploration and develop-
ment is on the rise. Although the often prolific sub-
salt plays offer high rewards for explorers, they can 

bring potentially higher development costs and risks. 
For fields and prospects in particularly complex settings, 
existing towed-streamer datasets are reaching their tech-
nical limits. Despite dramatic recent improvements in 
streamer data processing and velocity models, there can 
still be considerable uncertainty in the interpretation of 
these images.

With the resulting growth in large-scale ocean-bottom 
node (OBN) surveys to provide greater interpretation 
certainty, the industry is entering a new era in subsalt 
imaging. At this year’s SEG Annual Conference in San 
Antonio, CGG will be presenting a range of papers 
showcasing the latest OBN imaging technologies and 
case studies.

Better, data-driven salt velocity models
A common thread in these presentations is the ability 
to take full advantage of the valuable low-frequency, 
full-azimuth, ultra-long offset information recorded in 
OBN surveys to drive full-waveform inversion (FWI) 
velocity model building. Yao et al. determine that, for the 
Stampede Field in the Gulf of Mexico, lower frequencies 
and ultra-long offsets from OBN data are key factors for 
increasing the detail of complex sediment inclusions in 
the salt velocity model using FWI.

The combination of FWI and OBN data also sup-
ports a data-driven approach to velocity model build-

ing, which can reduce project cycle 
time. Traditional velocity model 
building sequences based on man-
ual salt interpretation require an 
accurate salt model to obtain an 
image that can be interpreted. 
Recent developments pioneered 
by CGG, particularly time-lag 
FWI, have streamlined the update 
of salt models, alleviating the man-
ual interpretation bottleneck and 
bringing a step change to subsalt 
imaging in some of the most com-
plex areas.

A case study update from the 
Santos Basin by Jouno et al. shows 
that, with a reasonable initial model, time-lag FWI applied 
to OBN data can recover fine internal detail of the strati-
fied evaporite sequence and the presalt sediments.

The use of sparse OBN surveys designed purely to pro-
vide information for velocity model building has been 
proposed and is the focus of a study performed on the 
Atlantis Field (Mei et al.). The study indicates that OBN 
spacing of .62 miles by .62 miles (1 km by 1 km) can 
be sufficient to achieve a satisfactory velocity model for 
subsalt imaging using time-lag FWI. This approach pro-
vides one strategy to achieve imaging uplift from exist-
ing streamer datasets across large areas.

A bright future for OBN imaging
OBN imaging and FWI technology will be hot topics 
in the industry for years to come, particularly in areas 

with complex salt overburdens that obscure the res-
ervoir. Work continues on improving various aspects 
of OBN processing, including internal multiple atten-
uation (Pereira et al.) and application of advanced 
imaging techniques, such as least-squares reverse time 
migration (Liu et al.), to deliver more reliable subsalt 
reservoir images and attributes. For FWI, discussions 
continue on improving starting models and incorpo-
rating “more physics” into the algorithms to improve 
accuracy where effects such as anisotropy and absorp-
tion are significant.

These ongoing developments promise further 
improvements in subsalt imaging, which will continue 
to reduce exploration risk. The technical sessions at the 
2019 and future SEG annual conferences will be well 
worth attending. n

CONTRIBUTED BY CGG

Time-lag FWI (TL-FWI) using OBN data in the Gulf of Mexico with a 
complex sediment-salt interface close to the deep base of salt is shown. 
Before the FWI update: (a) legacy velocity model without smoothing and 
(b) OBN RTM stack image produced using the legacy model. After the TL-
FWI update: (c) updated velocity model from FWI using OBN data and (d) 
OBN RTM stack image produced using the FWI-updated velocity model. 
(Image courtesy of CGG)
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PGS’ data domain Least-Squares Migration (LSM) 
delivers high-resolution images with more reli-
able amplitudes to provide accurate rock and fluid 

properties and de-risk exploration. It uses detailed earth 
models, created using Full Waveform Inversion (FWI) 
and geological constraints, to iteratively obtain an opti-
mal image of the earth’s subsurface.

LSM has emerged as a new standard in high-end imag-
ing, providing the level of resolution and amplitude fidelity 
necessary for prospect risk mitigation, reservoir character-
ization and well planning. A recent application of PGS LSM 
to data from the Buzios Field in the Santos Basin of Brazil 
proves the benefit of the technology at all stratigraphic lev-
els, but most importantly in the presalt plays.

PGS’ Santos Vision program covers 18,919 sq miles 
(49,000 sq km) of the prolific Santos Basin and delivers 
on the industry’s demand for accurate seismic imaging 
of presalt hydrocarbon plays offshore Brazil. While exist-
ing products, based on conventional imaging solutions 
such as Kirchhoff Prestack Depth Migration (KPSDM) 
and Reverse Time Migration (RTM), provide a level of 
seismic detail that helps outline prospects and capture 
the hydrocarbon reservoirs, LSM has taken the imaging 
and characterization of reservoirs to new levels.

Superior image from good velocity model 
Reservoir targets in the Santos Basin are primarily pre-
salt carbonate buildups underneath a heterogeneous 
section of salt. The major industry focus on the presalt 
hydrocarbons requires precise seismic imaging to min-
imize uncertainties in reservoir definition. Therefore, 
building an accurate and detailed velocity model for the 
reservoirs is key to the Santos Vision program. A unique 
implementation of FWI utilizing the complete seismic 
wavefield generated an accurate and geologically consis-
tent velocity model down through the presalt section. An 
understanding of the Layered Evaporite Sequence (LES, 
salt) complexity and the heterogeneity of the postsalt 
carbonate layers was incorporated in the model building 
process. The final velocity model successfully captured 
the variability in the postsalt sediments, including the 
Albian carbonates and the LES.

Imaging by inversion
Even with an accurate velocity model, conventional 
depth migration only produces an approximation of 
the earth’s true reflectivity. The main limitations are 
attributed to incomplete acquisition and variable illumi-
nation beneath a complex overburden (e.g., salt or car-
bonates). Therefore, migrated images often suffer from 
limited wavenumber content and reduced granularity, 
especially in the presalt. LSM, on the other hand, tackles 
the limitations by posing the seismic imaging problem 
as an inversion process seeking optimal images closely 
representing the earth’s reflectivity.

While most commercial LSM algorithms are imple-
mented as multidimensional deconvolutions in the 
image space, the PGS data domain LSM algorithm 
solves for the earth’s reflectivity by means of an itera-
tive data-fitting workflow similar to FWI. More than one 
iteration of data modeling and migration is often nec-
essary to obtain the optimal image. The engine of PGS 
LSM efficiently propagates high-frequency seismic data 
using the detailed earth models derived from FWI and 
in-depth interpretation. The results are high-resolution 
images with balanced amplitudes and reduced illumina-
tion variations. The reflectivity models have more reli-
able amplitudes and are more suitable for quantitative 
reservoir characterization.

Improve target definition and mitigate risk
The PGS iterative, data domain LSM was applied over 
the Buzios Field in the Santos Basin to exemplify the 
inversion approach on presalt reservoirs. The results 
highlighted how fault patterns and stratigraphic geom-
etries are better resolved with LSM. They provide sig-
nificant uplift for prospect maturation and reservoir 
characterization. The PGS LSM enhances image resolu-

Presalt Imaging in the Santos Basin
Imaging method improves resolution, decreases uncertainty in presalt plays.

CONTRIBUTED BY PGS The comparison 
between KPSDM 
and PGS LSM 
highlight 
the stunning 
improvement 
in postsalt 
and presalt 
sequences. The 
resolution and 
fault recognition 
at the presalt 
reservoir section 
on the LSM 
image enables 
detailed analysis 
in seismic 
stratigraphy 
and reservoir 
characterization. 
(Image courtesy 
of PGS)

Don’t Miss These Near-Surface 
Activities at Annual Meeting
In seeking to advance and promote the science, technology and professional practice of applied near-surface 
geophysics, the Near-Surface Geophysics Technical Section has organized the following technical and educational 
components throughout the week of the Annual Meeting.

Day Time Room Title

Monday 1:50–5:10 p.m.
217C NS 1: Dynamic Coastal Environment: Crossing the 

Land/Sea Interface

303B SS 2: Geoscientists Without Borders® and 
Humanitarian Geophysics

Tuesday

8:30–11:50 a.m.
217C NS 2: Engineering Geophysics

301B SS 3: SEG/AGU Hydrogeophysics

9:20–11:50 a.m. Poster Station 7 NS P1: Machine Learning and Airborne Geophysics

12:05–1:05 p.m. 221A Panel: Solving Near-surface Problems with  
Geophysics and Engineering

1:50–5:10 p.m. 217C NS 3: Imaging and Modeling 1

7–10 p.m. Iron Cactus Near-Surface Geophysics Technical Section Reception

Wednesday

9:20–11:50 a.m. Poster Station 6 NS P2: Novel Methods

1:50–5:10 p.m.

221C NS 4: Applications for Archaeology, Void and  
Target Detection

225C NS 5: Imaging and Modeling 2

304B SS 8: Surface Wave Method Applications

1:50–4:10 p.m. Poster Station 7 NS P3: Seismic Processing and Applications

Thursday 8:30 a.m.–5 p.m. 217D Summit: Near-surface Geophysics for Archaeological 
and Forensic Applications

Friday 8:30 a.m.–noon 225B

Workshop W-21: Ambient Noise Imaging and 
Monitoring for High-resolution Spatial and Temporal 
Near-surface Characterization and Exploration 
Seismology

tion, mitigates compartmentalization risk, resolves dep-
ositional signatures and limits uncertainties in seismic 
stratigraphy characterization of reservoir facies varia-

tion. PGS LSM technology proved to be beneficial at all 
stratigraphic levels of the Santos Basin, but most impor-
tantly in the prolific presalt play.  n
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Ultra-sensitivity Distributed Acoustic Sensing System
High-efficiency, low-cost borehole seismic survey and simultaneous surface and borehole seismic data acquisition  
use the uDAS system.

Vertical seismic profiling (VSP) plays an import-
ant role in bridging the gap between surface 
seismic and acoustic logging. However, con-

ventional VSP technique is subject to the limitations 
of downhole geophones array (about 100 levels). It is 
common that such geophone array cannot cover the 
full depth of deep wells without moving the tool a few 
times, due to their limited survivability in HT/HP envi-
ronments. In order to realize high-efficiency, low-cost 
VSP data acquisition and permanent monitoring for the 
whole well, BGP developed a novel ultra-sensitivity dis-
tributed acoustic sensing seismograph (uDAS).

The uDAS system is based on phase-sensitive opti-
cal time domain reflectometry (Ф-OTDR). When 
high-coherent optical pulses are injected into the fiber, 
the propagating light will cause the internal electric 
charges to resonate, thereby the Rayleigh backscatter-
ing light is generated with the same frequency. When 
the seismic waves reach the fiber, a slight change in 
fiber length and refractive index will be induced, thus 
the optical phase of Rayleigh backscattering light will 
have the corresponding change. By extracting the opti-
cal phase change within interference signal along the 
fiber at different times, uDAS systems can demodulate 
continuous time-variant seismic signals. Due to the 
advantages such as ultra-high sensitivity, much lower 

cost and passive sensing, the DAS 
technique has attracted extensive 
attention in borehole seismic survey 
applications in recent years. How-
ever, most existing DAS systems have 
relatively low sensitivity and cannot 
meet the requirements of high quality 
borehole seismic survey, thus the per-
formance enhancement of the DAS 
system is urgently needed.

After continuous efforts over the 
last three years, the uDAS system with 
ultra-high strain sensitivity has been 
successfully developed. The uDAS 
system employs four key techniques, 
which are highly coherent probe 
pulses with large optical extinction 
ratio, low noise optical amplifications 
based on long period fiber gratings, 
Rayleigh fading suppression based 
on multi-frequency modulation, and anti-interference 
technique based on stabilization of local interrogator. 
Calibrated by a standard PZT fiber-optic strain gener-
ator, the uDAS system achieves the strain sensitivity 
of 0.018nƐ/√Hz@20Hz. Moreover, through precise 
comparison, the steady responses of uDAS and con-
ventional geophones are consistent. Furthermore, 
since the optical fiber is more suitable for transient 
vibration measurement, while harmonic distortion is 

unlikely to be induced, uDAS system is more suitable 
for VSP survey.

We conducted a comparative test using uDAS and 
conventional geophones in Northeast China. The opti-
cal fiber was cemented outside the casing in a vertical 
well, and the cementing depth was 0 m to 1,000 m. A 
total of 50 levels 3-C geophone array were deployed 

CONTRIBUTED BY BGP

See ACOUSTIC continued on page 15

On the left, raw geophone recorded VSP data (10 m depth interval); on 
the right, raw uDAS recorded VSP data (0.83 m depth interval). (Image 
courtesy of BGP)
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Since the proliferation of digital data in the late 1970s 
and early 1980s, the oil and gas industry has relied 
heavily on multiple advances in computational, col-

laborative and automated systems and software technol-
ogies to more effectively use that data by improving the 
decision ecosystems of oil and gas finders and producers. 
Many of these digital technology surges were enablers 
for institutionalizing advanced and computationally 
intensive high-performance computing and worksta-
tion-based applications. They also became enablers for 
acquiring larger volumes of seismic and borehole data, 
in turn improving the quality of subsurface images, 
models and simulations.

The more recent “digital transformation” impacting 
the oil and gas subsurface sciences and surface opera-
tions will be more transformative but also more chal-
lenging than the previous digital technology surges. This 
is largely because it incorporates many technological 
advances, including cloud computing, edge computing, 
machine learning, open source, open data standards, vir-
tualization and the Internet of Things. This confluence of 
technologies calls for the highest levels of collaboration 
between multiple technology suppliers, and between oil 
and gas operators and technology suppliers, to efficiently 
connect these subsystems in a cost-effective way. 

This digital transformation challenges the industry to 
build ecosystems that will have a measurable impact on 
performance, quality and time to result, and will have 
an impact on all upstream businesses, including geology 
and geophysics, production, drilling and completions, 
equipment maintenance and the supply chain. With 
many moving parts, building a transformative E&P plat-
form requires multiple partnerships and alliances.

Repsol and Emerson are collectively taking on this 
challenge by forming a technology alliance to “democ-
ratize” a wealth of seismic imaging technology devel-
oped by Repsol with other partners over a multiyear 
period. Referred to as the Repsol Kaleidoscope technol-
ogy, this rich software suite includes a high-frequency 
acoustic and elastic Reverse Time Migration (RTM), 
an acoustic and elastic Full Waveform Inversion (FWI) 
developed for both onshore and offshore application, 
velocity modeling enablers to accelerate the develop-
ment of models in the presence of complex subsurface 
conditions, a post-stack migration and demigration 
Reverse Time Migration targeted at seismic interpret-
ers, and a subsurface illumination analysis solution also 
targeted at seismic interpreters.

This alliance has multiple business and technical 
objectives, including

•  Platform integration. The collaboration lever-
ages Emerson’s mature E&P data and application 
platform to host the Repsol Kaleidoscope appli-
cations. This platform connects the Kaleidoscope 
technology to other Emerson seismic processing 
and imaging applications, and other Emerson 
applications in the seismic interpretation and 
modeling domains.

•  Cloud enablement. By adopting the Emerson E&P 
platform, the Kaleidoscope applications are avail-
able for Repsol and other customers on the cloud. 
This allows companies to take advantage of the 
wealth of high-performance computing resources 
available on the cloud and select from a broad 
diversity of CPU and GPU workstation and cluster 
configurations to meet project deadlines. 

•  Democratization of technology. Through platform 
integration, cross-domain integration, cloud 
enablement and worldwide commercialization 
of technology to the entire E&P community, the 
Kaleidoscope technology is no longer confined 
to a small community of specialists. Instead, the 
applications will serve a broad range of G&G spe-
cialists within all organizations. Additionally, the 
applications will be exposed to a broad range of oil 
field and seismic assets, strengthening their capa-
bilities and usefulness. 

•  Accelerating the business cycle. In a challenging oil 
and gas economy, operators are looking for mea-

surable cost reductions with-
out compromising quality. This 
collaboration will be hyper-fo-
cused on workflow efficiency, 
usability and platform flexibil-
ity to dramatically reduce the 
time to seismic image, time 
to prospect, time to well plan, 
and time to first oil.

This collaboration between 
multiple technology partners and 
Repsol will be the first of many that 
will put the digital transformation to 
the test, by measuring the business 
impact of the democratization 
of high-end seismic imaging 
technologies. The technology and 
project will be featured in Emerson’s 
booth 1433 in Monday’s lunch and 
learn session. n

Making Collaboration a Reality in the Digital Transformation
Alliance aims to democratize technological advances.

CONTRIBUTED BY EMERSON

Emerson is enabling Repsol to accelerate time to first oil using digital 
transformation technology. (Image courtesy of Emerson)
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Hill and Kvasov to Meet Attendees in SEG Book Mart
Authors will be signing books during certain hours on Monday and Tuesday. 

Authors of two new SEG titles will be greeting 
Annual Meeting attendees and signing books 
from 10:30 to 11 a.m. on Monday, Sept. 16, at 

the SEG Book Mart in the convention center lobby.
Stephen J. Hill, lead author of Illustrated Seismic Process-

ing: Volume 1, Imaging, will be signing copies of the book 
he wrote with Andreas Rüger. Igor Kvasov will be signing 
copies of Numerical Modeling of Seismic Responses from 
Fractured Reservoirs by the Grid-characteristic Method, 
written with Vladimir Leviant and Igor Petrov. 

Hill is an adjunct professor of geophysics at Colo-
rado School of Mines and University of Houston. He 
holds a bachelor’s degree in physics from Iowa State 
University and a doctorate in physics and astrophysics 
from the University of Colorado. He worked for Con-
oco from 1978 to 2002 as a processing geophysicist, 
manager of Conoco Seismic Processing, an interpreter 
of Oklahoma and Gulf of Mexico seismic data, and 
technology consultant for Conoco management. Hill 
was 2009–2010 SEG president and 2003–2004 SEG sec-
retary-treasurer. He received SEG Special Commenda-
tion in 2000.

Hill and Rüger also have written Volume 2: Preimag-
ing, scheduled for release later this year. Volumes 1 and 
2 will provide a foundation for understanding the vigor-
ous, relevant and fascinating field of seismic processing.

Kvasov is an engineering manager of technical infra-
structure at Google. He holds a bachelor’s degree in 
physics and applied mathematics, a master’s degree in 
computer science, and a Ph.D. in computer science, all 
from the Moscow Institute of Physics and Technology.

David Henley, research geophysicist at CREWES, 
University of Calgary, reviewed the manuscript on 
numerical modeling and gave a description of potential 
audiences for the book. 

“Given the detail in the first two chapters, my impres-
sion is that a numerical modeling specialist could, given 
the computing resources, reproduce the modeling 
reported here,” Henley said. “Hence, one appropriate 
audience for this monograph is the numerical modeling 
specialist. A second audience would certainly be a geo-
scientist with a more general background, simply read-
ing and studying the figures for increased understanding 
of elastic wave responses, and a final audience would be 
the exploration geophysicist engaged in exploring for 
hydrocarbons in a geological setting where fractures of 

almost any kind are the potential hydrocarbon reservoir 
target. To me, this book has a very general appeal.”

Former Geophysics Editor Vladimir Grechka also 
reviewed the book. “Given the growing production of 
hydrocarbons from unconventional reservoirs, the basic 
understanding of seismic signatures of natural and 
hydraulic fractures is urgently needed,” Grechka said. 
“The ability to model those signatures is a necessary first 
step toward better fracture characterization and through 
it toward improved oil production.”

A third new title, Understanding Signals: Basic waveform 
analysis from a geophysical perspective, will make its SEG 
Annual Meeting Book Mart debut. Written by Michael 
Burianyk, this book presents a simple and informal dis-
cussion of fundamental concepts that underlie the quanti-
tative part of geophysical analysis and interpretation. 

The SEG Book Mart will be open in the convention cen-
ter lobby from noon to 8 p.m. on Sunday; 7:30 a.m. to 6 
p.m. on Monday, Tuesday, Wednesday and Thursday; and 
7:30 a.m. to 1 p.m. on Friday. The lobby location allows 
attendees to enjoy a larger selection and extended hours 
even after the exhibition closes on Wednesday afternoon. 
Stop by to purchase SEG apparel, gifts, new books and 
legacy titles available at meeting discounts. n 

CONTRIBUTED BY SEG

Accelerating Hydrocarbon Discovery  
in a New Era of Exploration
The open GAIA platform enables a faster data-to-discovery journey for both onshore and offshore operators.

Virtually any exploration project involves many 
stakeholders and a lot of data.

Explorationists need access to seismic data, 
well and production logs, subsurface measurements, 
basin history, documents and reports for conducting 
prospectivity assessments, derisking assets and evalu-
ating hydrocarbon potential for an area of interest. The 
problem? These data are often located in disparate sys-
tems or locations, making them difficult to track down 
and incorporate into subsurface workflows.

Furthermore, the technical disciplines involved 
in exploration projects often don’t have access to 
collaborative tools that enable seamless sharing of 
subsurface data or workflows. This affects the ability 
of the geology and geophysics (G&G) teams to effi-
ciently achieve their objectives at every stage of the 
exploration journey.

With tighter margins for exploration projects in 
today’s market, explorationists need ways to collect and 
use the data they need in one place and keep all team 
members up to speed to make better decisions faster.

Bringing data together in one place
When you think about the time it takes to gather all the 
data needed to assess a prospect’s potential, exploration-
ists spend more time looking for data than they do look-
ing for oil and gas. To solve this challenge, WesternGeco, 
Schlumberger developed the GAIA digital subsurface 
platform. This platform accelerates hydrocarbon dis-
covery by providing access to all relevant cross-domain 
data, including seismic data, well and production logs, 
subsurface measurements, basin history, documents and 
reports—in one place. These data are accessible anytime, 
anywhere and from any device, making the data gather-
ing process much more efficient.

Accessing an evergreen map
The GAIA platform is constantly updated with new 
seismic data and reprocessed or reimaged 2-D and 3-D 
seismic data from across the globe. This gives explora-
tionists instant access to the most current seismic data. 

Plus, industry data, such as 
well and production logs, 
well locations, government 
data on bid round loca-
tions and activity, nonseis-
mic data, existing pipeline 
infrastructure and industry 
news, are integrated into the 
platform to provide compre-
hensive insights for an area 
of interest.

With the GAIA platform, 
every member of the explo-
ration team can view and 
screen the latest data—accel-
erating prospect evaluations 
from months to weeks. This 
improves an operator’s ability 
to assess multiple prospects 
faster to make better deci-
sions ahead of a bidding or 
licensing round.

Increasing collaboration
The GAIA platform is powered by the DELFI cognitive 
E&P environment. This unique environment, built for 
the E&P industry, enables users in the GAIA platform 
to seamlessly update and share data—providing a single 
version of the truth for subsurface workflows. Integrat-
ing these workflows keeps all stakeholders on the same 
page and eliminates a siloed approach to exploration. By 
increasing collaboration among the G&G teams involved 
in the exploration process, subsurface workflows can be 
performed faster without duplicating tasks; this also 
helps uncover vital subsurface data or analysis for a spe-
cific area of interest that helps exploration teams make 
more informed decisions.

The future is open
To take collaboration to the next level, the GAIA plat-
form is both open and data neutral. This means data 
from all relevant sources can be integrated into the 
platform and shared with clients based on their level of 

access. The platform also enables operators to integrate 
their data and proprietary subsurface workflows with 
high computing power and a vast library of seismic and 
industry data.

In addition to being open, the GAIA platform is 
designed to modern cloud security standards—with 
full data encryption, federated single sign-on and 24/7 
monitoring by dedicated cloud security operations cen-
ters. Because of this, operators can streamline subsur-
face workflows with the peace of mind that their data 
are protected.

As operators continue to look for ways to improve 
exploration efficiency both on- and offshore, they need 
access to better intelligence and tools to achieve their 
goals. The GAIA platform enables this through improved 
data integration and collaboration and a secure and open 
system architecture. The result? A much more stream-
lined data-to-discovery journey.

To learn more about the GAIA platform, visit West-
ernGeco booth 2438. n

CONTRIBUTED BY WESTERNGECO, SCHLUMBERGER

The GAIA platform enables clients to manage their exploration portfolios in line 
with their corporate strategies. (Photo courtesy of WesternGeco, Schlumberger)
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The complex topography in desert areas can make 
it difficult for seismic vibrators to transmit a 
signal of desired characteristics with consistent 

amplitude. The variable interaction between the vibrator 
baseplate and the ground surface can be so severe that 
the force-energy generated by the vibrator cannot main-
tain a flat amplitude spectrum, even though the vibrator 
weighted-sum QC data indicates a flat amplitude spec-
trum. Consequently, amplitude notches can occur in the 
seismic data. A simple test was undertaken to investigate 
the extent variability in coupling between the baseplate 
and the ground has on amplitude inconsistency.

The test consisted of a 3.1-mile (5-km) 2-D line with 
82 ft (25 m) spacing for both source and receiver points. 
An AHV-IV 364 Commander vibrator (60,000 lb of force 
category) was used for the test. The vibrator generated one 
sweep per source point using a low dwell sweep from 1.5 
Hz to 96 Hz in 12 seconds at 75% force level (45,000 lb 

of force). The 2-D line spanned two significantly differ-
ent ground surface areas: hard ground and soft ground. 
The vibrator made two passes down the 2-D line. On the 
first pass, the vibrator was configured as normal where the 
baseplate made direct contact with the ground surface. On 
the second pass, two rigid wooden beams were bonded to 
the baseplate parallel to each other and near the left and 
right edges of the baseplate. This created a gap between 
the baseplate and the ground surface, whereby coupling 
to the ground was made only through the wooden beams. 
The objective was to greatly reduce baseplate coupling 
area to minimize coupling variability. This provided a 
simple way to quantify the relationship between coupling 
and amplitude to substantiate the hypothesis.

Vibroseis sweep analysis was conducted on the 2-D line 
data comparing both ground surface types, with and with-
out wooden beams on the baseplate. Results from the hard 
ground surface did not show any significant difference 
between the two baseplate configurations. For example, 

in both cases phase spectra remained in the range of ±5 
degrees and harmonic distortion was below -40 decibels. 
Results over the hard ground surface for both configura-
tions were in acceptable vibrator QC range. 

Conversely, when comparing results over the soft 
ground surface, performance differences were seen 
between baseplate configurations. Figure 1 shows an 
example amplitude spectrum of a single shot gather from 
the 2-D line over soft ground with and without wooden 
beams on the baseplate. The far-field power spectrum 
from the baseplate configured without wooden beams 
varies significantly while the baseplate with wooden 
beams shows less variation and is relatively constant. 
This difference is believed to be due to more consistent 
contact between the wooden beams and the ground sur-
face since the coupling area is reduced. Only the area of 
the wooden beams provides force-energy transmission 
into the ground.

Improving Vibroseis Transmitted Signal in Desert Operations
Test explores the effect of baseplate coupling area on amplitude consistency.

CONTRIBUTED BY INOVA GEOPHYSICAL

FIGURE 1. Amplitude spectra of a single shot gather 
from a 2-D line geophone measurement where the 
vibrator shook on soft ground surface is seen. The 
image on the top (a) shows direct baseplate to ground 
coupling, while the image on the bottom (b) shows 
coupling of baseplate to ground through wooden 
beams. (Image courtesy of INOVA Geophysical)

See SIGNAL continued on page 15
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Attention offshore Guyana has been focused on 
the Stabroek Block, where Exxon Mobil Corp. 
and partners Hess Corp. and CNOOC Ltd. have 

made 13 discoveries with recoverable resources at more 
than an estimated 5.5 billion barrels of oil in turbidite fan 
and channel systems.

But Dribus Geologic Consulting’s John Dribus, a 
geologist and Atlantic Margin expert, is excited about 
the potential of the 13,500-sq-km Kaieteur Block, 
north of the prolific Stabroek, as well. He pointed out 
debris flows after highlighting similar ones near the 
Ranger discovery, the carbonate reservoir find that 
proved a new play concept on the 26,800-sq-km Sta-
broek Block.

Of the discoveries ranging in age from Cretaceous 
to Tertiary announced so far offshore Guyana, Ranger 
is closest to the Kaieteur Block. The other dozen are in 
clusters in the southeast part of the block, where the 
Cretaceous-aged reservoirs of the Liza sandstone play 
marked the 2015 start of a successful run.

“I think the bioclastic debris flow is the play in Guyana 
that nobody’s talking about and nobody’s looking for yet 
that I think is highly significant,” Dribus told attendees 
recently at the Guyana Petroleum Summit in Houston.

Of all the exploration prospects in the Guyana-Suri-
name Basin, Dribus said he is most excited about the 
Kaieteur Block. But he cautions “it’s very high risk. I give 
that 20-25% chance of success. But it could be billions of 
barrels huge.”

If the concept is proven there, it could be proven in 
other areas nearby.

Exxon Mobil is the operator of the Kaieteur Block. 
Partners include Israel-based Ratio Petroleum (25%), 
Guyana-based Cataleya Energy (25%) and Hess 
(15%). Interpretation of seismic data gathered in 
2017 across 5,750 sq km on the block is expected to 
be completed during first-half 2019, Ratio Petroleum 
said on its website.

Ratio also said Exxon Mobil informed the company 
in February that it had decided to carry out an explor-
atory well at a prospect in the southern part of the block, 
having identified “a number of leads [in several stages 
of maturity].”

Exxon Mobil was not immediately available for com-
ment about its work program on the Kaieteur Block. But 
the company has said it plans to drill a second well at the 
Ranger discovery in 2019.

The Guyana-Suriname Basin has an estimated resource 
potential of more than 13 billion barrels of oil, according 
to the U.S. Geological Survey, and is considered one of 
the world’s top unexplored basins. The mainly offshore 
basin partially lies onshore.

The area offshore Guyana is more than one  
play, Dribus said, pointing out basin floor fans, tur-
bidites and carbonate buildups. “These are the two 
most important rocks,” he said, referring to turbidites 
and carbonates.

“Deepwater turbidites tend to be more liquid sys-
tems. They are clastic sandstone reservoirs. They  
come in varieties of basin four fans like Jubilee 
and Shell’s Perdido in the Gulf of Mexico,” Dribus 
explained, noting the water supported but can be con-
fined as well. “If they’re pressure depletion then you 
get lower recoveries.”

When companies go into these plays, he said  
it’s important to test for things like flow rate, draw-
down and flow assurance plus look at how much 
paraffin is in the oil and how much compartmental-
ization is present.

Carbonate reservoirs, on the other hand, tend to 
have more gas systems in reef-related deposits but oil is 
more prevalent with microbialites such as presalt, which 
he said isn’t present offshore Guyana. With carbonate 
plays, companies should test for contaminant gas, con-
nectivity, asphaltene segregation and flow assurance. 
Microbialites and bioclastic grainstones though long-
lived with high flow rates also have high CO₂ and pos-
sible H₂S, he said.

The geologist also pointed out the importance  
of having seals with amalgamatedsystems. With-
out a top seal, “it’s like an open jar and everything 
can leave,” he said. The same applies to the bottom 
seal. “We not only have to pay attention to the top  
seal, we must pay attention to the bottom seal and a 
lot of people haven’t. And dry holes have been drilled 
as a result.”

Turning to Suriname, Dribus questioned whether 
the reservoir fan system offshore Guyana is also pres-
ent offshore Suriname and whether the necessary seals 
are present.

“There are wells being planned that I can tell you right 
now have a much higher chance of failure than success,” 
he said. “That’s because the total petroleum system anal-
ysis has not been given its due and people haven’t con-
sidered the bottom seal sufficiently.”

Dribus passed on learnings from wells drilled  
and regional geology. Among these were that silt  
in reservoirs degrades quality, amalgamated res-
ervoirs are better than layered and pelagic ductile 
shales seal, whereas chaotic mass transport deposits 
may not.

In addition, “Distance from the paleo shelf is some-
thing you should not ignore,” he added. Looking at plays 
across the world, Dribus said turbidites tend to extend 
out about 30 km before stopping. “There are no major 
discoveries outside 30 km away from the paleo shelf 
margin. So, be careful in Guyana and follow your paleo 
shelf margin. If your prospect is beyond that 32 km, you 
need to explain it.” n

Geology Lessons Could Hold Key to Success Offshore 
Guyana, Suriname
Geologist provides food for thought as companies target the Guyana-Suriname Basin following the Exxon Mobil-led winning streak.

BY VELDA ADDISON
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Digital Transformation Framework for Geophysical Data
A plan for growth includes four key components.

As a company makes the decision to begin (or take 
the next step in) its digital transformation, deci-
sion-makers realize there are benefits to be had, 

like organizing volumes of geophysical data that hold 
valuable insights, taking advantage of Big Data analytics 
and finding value in existing assets. But where to begin? 

What a framework should achieve
The simple goal of a digital transformation framework 
is to establish a blueprint for growth, guiding compa-
nies through their digital transformation journey. As an 
added benefit, a digital transformation framework will 
help connect the (usually disparate) digital technologies 
already implemented in the company and create a sense 
of order while bridging the gaps. The following digiti-
zation strategy framework for geophysical data includes 
four key components of digital transformation, no mat-
ter the size of the company: digitize, manage, analyze 
and value. 

Digitize
For E&P companies, the digital transformation journey 
begins with digitizing subsurface data. Transferring data 
from legacy media into digital formats can seem like a 
daunting task when considering the sheer quantity of 
data that has been collected over the years. 

Companies can work with a data management expert 
to devise a digitization plan, a detailed roadmap for 
transforming data from legacy media to standard 
SEG-Y formats that will be accessible from an online 

portal, rather than physical media. Digitizing comprises 
standardizing the data and assessing data quality. Once 
transformed, the data are in an “evergreen” digital for-
mat that will never again have to be transferred from one 
format to another. 

Domain knowledge 
Knowing one’s geological and geophysical data is criti-
cal in determining the right digital transformation plan 
and identifying gaps in any company’s transformation 
efforts. Domain knowledge coupled with technical skill 
in data digitization will drive the digital plan, ensuring it 
aligns with business processes and objectives. For exam-
ple, metadata capture during digitization is essential to 
maintaining data quality and ensures accessibility within 
the subsurface database. 

Manage
Prior to starting a legacy data digitization project, com-
panies should begin by considering how the data will 
be managed. How will data be collected going forward? 
Will they use on-premise storage? Cloud or multicloud 
storage? Who will have access to the data? What pro-
grams can be used to access it? What interface is most 
effective to facilitate discoveries?  How can products 
and services be enhanced through data management? 
Ideally, companies will be able to view and spatially 
interact with the organized subsurface data within a 
structured metadata data model such as PPDM. 

Although companies will make critical decisions about 
how data are managed in this stage,data management 
spans the entire life cycle of digital transformation, from 
data acquisition to analytics and everything in between. 

Subsurface data management is always evolving and has 
no end. 

Analyze
By integrating historical subsurface data with new data 
on a single platform, operators have access to incred-
ible insights. 

At this stage, legacy data and incoming data are living 
together on the same platform, tagged, categorized and 
organized with consistency. Now, the company is ready 
to take advantage of data analytics. Big Data analytics can 
reveal trends and issues that lead to major operational 
changes and improvements in efficiency. With data ana-
lytics, operators can now optimize E&P with machine 
learning and predictive analysis, leading to new insights. 

Value
Value is realized throughout the process, but once the 
transformation is complete, a company will experience 
efficiencies and results previously thought impossible. 
The full digital transformation results in countless ben-
efits to companies willing to put in the work. Benefits 
include the following: 

• Big Data analytics;
• Trustworthy data for better decisions;
• Faster discoveries;
• Production optimization;
• Reduced risk; 
• Data security; and 
• Data future proofing.
To learn more about a digital transformation frame-

work for your organization, visit Katalyst Data Manage-
ment at booth 1838. n

CONTRIBUTED BY KATALYST DATA MANAGEMENT
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TECHNOLOGIES
(continued from page 1)

to be a hot technology, with seven oral sessions and seven 
poster sessions.”

MLAD topics generated the most interest based on 
the number of submitted abstracts for particular topics 
because there is an industry-wide emphasis on digital 
transformation, according to Bevc. Artificial intelligence 
is also incorporated in many conference topics such as 
interpretation, near surface, reservoir characterization, 
and seismic FWI. 

“I think we’ve put together an exciting program with 
some novel technologies and new twists, with a com-
bination of existing technologies, to address some of 
today’s new exploration and development challenges,” 
Bevc said.

Out of 1,400 abstracts that were submitted, 1,076 were 
accepted for presentation. The program features over 150 
technical sessions, comprised of about 90 oral sessions 
and 60 poster sessions. Bevc noted that fewer papers were 
submitted compared to last year, but a change in process 
allowed a higher than usual acceptance rate where authors 
were given the option of submitting a poster presentation 
if their oral submission could not be accommodated.

Additional topics
The technical program features a number of sessions 
that include geomechanics and fracturing as well as 
novel acquisition methodologies such as distributed 
acoustic sensing (DAS), drones, and passive and electro-
magnetic methods applied to new and challenging hot 
plays, including the Permian and other tight-rock plays, 
Latin America and deep water.

“There is an emphasis on [unconventionals] given our 
location and the current U.S. production environment, 
but deep water and conventionals are, of course, a main-
stay of exploration geophysics and are very well repre-
sented in the program,” he said.

Unconventionals-related topics will include induced 
seismicity, shear waves, land acquisition, microseismic, 
geomechanics, passive seismic and fracture 
characterization. 

The topic of this year’s Special Global Session is 
Latin America—New Plays and Challenges. Special 
Session topics are CO2 Monitoring, DAS, Borehole and 
Microseismic Geophysics 
for  Unconvent ionals , 
Geoscientists  Without 
Borders® and Humanitarian 
G e ophys i c s ,  S e i s m i c 
Advancements in the 
Permian, Surface Wave 
Method Applications, SEG/
AGU Hydrogeophysics, and 
the popular Recent Advances 
and the Road Ahead.

The technical program 
will provide sessions that 
will be of interest for attend-
ees working across multiple 
disciplines. For instance, 
the MLAD sessions cover 
several subtopics, including 
interpretation, processing 
and inversion, which are 
expected to generate a broad 
appeal. “There are five inter-
pretation oral sessions and 
three interpretation poster 
sessions, which are expected 
to generate interest among 
attendees from multiple dis-
ciplines,” Bevc said.  n

at the same depth inside the casing, but the geophone 
interval was 20 m. The vibrator sources were used with 
three folds. Both vertical and lateral resolutions of the 
uDAS data were significantly improved in comparison 
with the conventional borehole geophone data. The 
spatial aliasing was obviously suppressed while the 
shear wave information was much clearer. The VSP 
imaging results showed that the imaging quality was 
significantly better than that of the surface seismic, and 
more details could be seen.

Therefore, it can be anticipated that the uDAS sys-
tem could replace the downhole geophone arrays in 
the future, resulting in a new generation of full-well-

depth, high-resolution VSP 
technique. After a certain 
density of cemented fibers 
are set in many boreholes 
of the oilfield, it can imple-
ment multiwell simultane-
ous surface and borehole 
seismic data acquisition. 
The uDAS system will play 
an important role in the 
evaluation and develop-
ment of the oil field in the 
near future. n

Industry News
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The test results indicate that a possible solution for 
improved coupling requires a stiffer vibrator baseplate or a 
more reliable baseplate attachment that provides consistent 
baseplate coupling over varying ground surface conditions. 

For more in-depth analysis and results please attend 
the technical paper presented by Zhouhong (John) Wei, 
INOVA Geophysical, “Improving Vibroseis Transmitted 
Signal in Desert Operations,” SEG 2019 Poster Presentation, 
ACQ P2, Land Seismic 3, Sept. 17, 1:50 p.m. to  2:15 p.m. n

Schlumberger and TGS Announce New Project
Schlumberger and TGS have announced a new 3-D seis-
mic reimaging project in the Egyptian Red Sea. The proj-
ect will comprise reimaging data from three overlapping 
seismic surveys totaling 3,600 km2 that were acquired 
between 1999 and 2008—the only available 3-D data in 
this part of the Red Sea. It includes the integration of 
all legacy seismic and nonseismic data and will apply 
advanced imaging technologies to better define complex 
subsalt structures.

“Our comprehensive geological understanding, inno-
vative seismic imaging techniques and full integration of 
nonseismic methods will define new exploration trends 
in this frontier basin,” said Maurice Nessim, president, 
WesternGeco. 

“The Red Sea 3D reimaging project follows a multi-
client 2-D seismic acquisition program that was com-
pleted in March 2018 as the initial step in mitigating the 
complex salt imaging challenges in the area,” said Kris-
tian Johansen, CEO, TGS. “The underexplored offshore 
Egyptian Red Sea area is made up of large, untested 
structures that offer exceptional growth opportunities 
for oil companies.” n

ACOUSTIC
(continued from page 8)

CONNECTION
(continued from page 1)

pursuit of finding solutions to a variety of different 
problem areas.”

Every incoming SEG president has ideas about what 
he or she would like to accomplish while in office. Miller, 
who takes the gavel at the end of the SEG’s Annual Meet-
ing on Sept. 19, has three goals in mind. 

One is to continue to grow and strengthen relation-
ships with sister societies that make sense for SEG 
members. Another is to increase the number of mem-
bers that attend the annual meeting, while a third is to 
increase the reach of SEG’s regional offices to be more 
consistent with the society’s mission, member needs 
and economics. 

“I will promote and support the majority of our 
membership currently in the energy field,” he said, 
“while also encouraging diversity in the application of 
geophysics and connect its capabilities with those out-
side of the field.” 

Miller believes there is a “staggering” lack of aware-
ness of what geophysics can do in terms of how it can be 
applied to a whole range of problems.

“We need to connect the capabilities geophysics has 
with not only the end-users that are fully aware of it 
but also the community out there that maybe doesn't 

know what is possible with the application of geophys-
ics,” he said. 

“There are plenty of opportunities to move forward, 
to bring the awareness of geophysics capabilities outside 
of just the oil and gas industry and into areas like civil 
engineering, forensics, and more. There are all kinds of 
places where geophysics can be applied.”

Understanding the value membership in the SEG 
brings to a member is key, he noted. 

“As a member-driven society, it is important to under-
stand what value being a member brings,” Miller said. 
“Our new professionals have a different viewpoint on why 
it is beneficial to belong. We must ensure that everyone 
believes they’re getting back what they’re putting into it.”

One way to do this is for meeting attendees to embrace 
the spirit of exploration by engaging with speakers, 
attending presentations that are of interest but outside of 
their specialization and visiting with the representatives 
of the exhibiting technology companies. 

“As we move through the week and the meeting events, 
it is important to look and think about the new advances 
and their applications,” he said. “Things have changed 
for the better, and we’re headed in a direction that is just 
going to get better.”  n
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