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reflections
Sperm Whales and E&P Operations in the Gulf of Mexico:
Why all the Fuss?
G. C. “Chip” Gill
President, International Association of Geophysical Contractors

As recently as the mid 1980’s the existence of sperm whales in the Gulf
of Mexico was not widely known. But as more is known about what is
believed to be a flourishing resident population, these animals, which are
protected by both the Endangered Species Act and Marine Mammals
Protection Act, are attracting much attention.
This presentation will focus on the Gulf of Mexico. It will discuss the
growing global concern over the impact of sound generated by E&P
operations, and particularly geophysical operations, on marine
mammals; will discuss sperm whales, their habitats and behaviors and
the research that is underway to further understand them; will discuss
the statutory framework and resulting regulation put in place to protect
these animals; will describe the recent regulatory shift by the Minerals
Management Service to protect these animals; and will suggest what all
of this might mean in the future to the E&P industry operating there.
Biography:
G. C. “Chip” Gill was born and raised in the Washington DC area. He
grew up around politics. He graduated University of Texas in Austin
1979 with a Bachelors of Business Administration specializing in
Petroleum Land Management. He joined ARCO in 1979 as a Landman
and spent 10 years working ARCO land issues in the Appalachian
Overthrust, South Texas and West Texas. In 1989 Chip joined ARCO’s
government relations group as manager of ARCO’s Governments
Relations effort in the Southeastern US. When ARCO formed Vastar
Resources in 1993, he joined the Vastar management team and helped
set up and manage their government relations efforts until BP acquired
Vastar in 2000. In 2000 Chip joined The Independent Petroleum
Association of America as Vice President of Membership and Strategic
Planning and served in that roll until he joined IAGC in September 2001
as its 2nd President in its more than 30 year history.

President’s Corner

This month we will recognize two groups of
people who have been extraordinary
contributors and support to the SGS and its
members--The Southeastern Geophysical
Auxiliary (SGA) and our Life Members. Both
groups will join us again this year at our
February luncheon. Please come and help
us in this recognition effort where we will
officially name Jim McGinnis, a former
president of the society, as our newest Life
Member.

With the winter Holidays behind us and Mardi
gras just around the corner, your SGS
Executive Committee is gearing up for a
fantastic spring season. While you as a
membership will have several events to look
forward to, as I discussed in last month’s
Corner, there are also some “behind-thescenes” activities in the works which may
interest you.

Finally, in this newsletter, there are two items
to particularly take of note: requests for our
Scholarship
Applications
and
Golf
Tournament registration forms. Please fill
these out in order to take advantage of the
society’s benefits later this spring!

Our editor, Bob Shank, is continuing to
integrate electronic technology with our
monthly Reflections publication. This “enewsletter” promises to reduce our expense
dollars, as our printing costs were a
significant portion of our annual budget.
However, our advertising fee structure has
remained constant. As a result, we should
have an excess net income this year.

Cathy Thibault

Vice President’s Corner

It is with this surplus in mind that your
Executive Committee has been brainstorming
ideas that might capitalize the dollars for your
membership benefit. I invite you to share
with the Board any ideas you may have for
how to better use this money. Send an email to shnk@chevrontexaco.com, catch one
of us in conversation at the next luncheon, or
give me a phone call expressing your interest
to share your ideas with us at our next Exec
meeting. We hope to further the benefits you
already receive as active members of the
Southeastern Geophysical Society.

I wish to commend our membership for an
astounding turnout to our January luncheon
considering it closely followed the holiday
season and with many of you just returning to
the office that Monday before. Thank you for
your interest and for your support of our
society. In this same regard I wish to express
my appreciation to the Fairmont Hotel staff
for accommodating us to the last seat and
providing an excellent meal. Our thanks and
appreciation to Baker Atlas for both
sponsoring our January luncheon and
allowing our guest speaker, Yingping Li, and
poster presenter, Ran Zhou, to be with us
from Houston.

Another background activity which a couple
of Executive Committee members (Dayna
Salter, our secretary and Ryan Smith, our
Treasurer) have been pursuing is the
categorization of our society such that we can
register as a non-profit, incorporated
organization with the rights and privileges
(including tax-exempt status) due us. This
process, which was recommended to us by
the SEG, may take a few months as facts
and figures are gathered, but the end result
should allow the SGS to shine in a more
favorable light to those companies who are
willing to make donations to such non-profit
incorporations.

Our February luncheon, Thursday, February
13th, will be a unique opportunity to broaden
your perspective into a new arena that
deviates slightly from the technical that as
geophysicists we are accustomed to. Our
speaker, Chip Gill, presentation “Sperm
Whales and E&P Operations in the Gulf of
Mexico: Why all the Fuss?” will provide
insight into an important part of our business
that does not often come to mind for many of
us. Help us in strengthening our society by
encouraging your colleagues to attend our
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closed as industry moves down the path from
ray-based (Kirchhoff) to wavefield-based
schemes.

monthly luncheons.
Please RSVP by
th
Tuesday, February 11 .
Once again it is time to show off your golf
skills or dust off your clubs and participate in
our annual spring Fund Raiser and Golf
Tournament. The venue will once again be
at Money Hill Golf Club on Thursday, March
20th, the day following the Central Gulf Lease
Sale. The Golf Tournament is our primary
source of revenue for the SGS scholarship
fund. The SGS considers these scholarships
as an important contribution to and promotion
of scholastic excellence that should be a part
of our professional society. Your participation
in the golf tournament and as a sponsor will
help to support this worthy cause.

These trends can be summarized as follows:
- growing momentum from ray to wavefield
approaches: “wave equation will win
eventually.”
- current wavefield economic shortcuts such
as data decimation, aperture limits, or no
gather output are rapidly declining in
acceptability
- finely gridded gathers required to precisely
define local velocity detail (e.g. top salt
rugosity) with angle gathers prominently
proposed by many PSDM providers

I once again thank each of you for your
continued interest and support of our society.

- integration of velocity model-building into
the wave equation PSDM workflow is critical
including the tight linkage to the interpreter
and the geology.

Warren Mautz

Geophysical Corner

- 3-D tomography proposed as the velocity
updating/inversion engine in complex
regimes, although its current limitations in
the presence of limited angle ranges and/or
variable illumination were noted.

(Geophyiscal Corner is a new section dedicated to
technical contributions from the earth science community.
If interested, please contact the SGS Editor.)

TRENDS IN DEPTH IMAGING

- as complex imaging results improve,
anisotropy corrections becoming standard to
provide accurate spatial positioning of signal
energy

Walt Ritchie, 3DGeo Development Inc.
In the rapidly evolving world of pre-stack
depth migration (PSDM), the SEG meeting
held at Salt Lake City in October 2002
provided a useful forum to assess the stateof-the-art and necessary future directions for
PSDM to better meet industry’s needs in
resolving complex subsurface environments.
PSDM-related
topics
were
heavily
represented at the SEG meeting with both
contractor and oil company geoscientists
presenting papers covering the full range of
current issues. From these presentations
certain themes and trends emerged which
allow one to see through the confusion of
today’s PSDM implementation options and
comparisons to isolate key areas of
consensus in current practice as well as to
identify the critical gaps remaining to be

The following sections attempt to encapsulate
the key issues from the perspective of this
author.
Kirchhoff vs. Wave Equation
For many areas, the Kirchhoff-based
approach remains a major industry
workhorse with its robust proven workflows
and favorable economics. However, it is clear
that wavefield-based schemes have emerged
as a major force for the more complex
subsurface situations where multi-pathing of
the signal energy cannot be properly
refocused with current Kirchhoff approaches.
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Several presenters did show good results,
even in certain sub-salt cases, with Kirchhoff
PSDM when great detail was paid to velocity
model-building, travel-time solver selection,
and rigorous use of anti-aliasing schemes,
making the case that “Kirchhoff is sometimes
hard to beat”. However, Kirchhoff’s most
obvious deficiency in the face of energy multipathing typical of, for example, rugose salt
conditions now clearly demands wavefieldbased approaches in these situations and it is
clear that “wave equation will win eventually”.

-

how to improve the economics
steep dip and amplitude fidelity
accurate velocity model estimation.

Finally, it should be noted that the Kirchhoff
or wave equation decision is not necessarily
an either/or situation. There is a strong case,
at least in the near-term, for complementarity
between the two imaging choices – the right
method for the right problem.
Economics and Wavefield Choices

Several presenters did discuss extensions of
Kirchhoff to address multi-pathing but the jury
remains out on whether these will ever be
economically viable. Meanwhile, the current
barriers in wavefield approaches are being
actively addressed, specifically:

A primary barrier to widespread use of
wavefield-based PSDM has been their high
cost due to the computational intensity of
wavefield algorithms. A mechanism to
achieve acceptable results at acceptable

Figure 1 Kirchhoff vs. Wave Equation: impact of strong top salt rugosity on below salt sedimentary interfaces.
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well-imaged results, although the issue was
clouded
by
comparisons
where
implementation choices frequently tended to
favor the implementation being proposed.

prices with shot profile schemes, an early
wavefield implementation entry, was to
“decimate” the data volume (e.g. using every
fifth shot) and/or to limit the aperture used. It
was clear at the SEG meeting that this
approach is rapidly declining in acceptability
for two reasons:
- recognition that shot profile decimation,
aperture constraints, and lack of gather
output are inhibitors to optimal image quality
- emergence of faster, accurate wavefield
schemes which also naturally output gathers
essential for detailed velocity information
(see Fig. 2)
An early industry complaint was that
wavefield schemes didn’t provide steep dip
definition equivalent to Kirchhoff schemes.
From several comparisons at SEG meeting, it
is clear that when equivalent apertures are
used, equivalent dips can be preserved. The
difference is more an issue of adherence to
the physics of the problem (i.e. rigor of
implementation) than a ray vs. wavefield
issue.

Figure 2: Alternative implementations of wave
equation migration

The key point was made by one presenter
that, just as an exact implementation of
Kirchhoff is equivalent to a full wavefield
implementation, proofs have been presented
showing that, when fully implemented, there
is an exact equivalence between the shot
gather data domain implementation and the
shot-receiver data domain approach. Hence,
the critical issue for all schemes is more
related to the rigor of implementation
undertaken with each approach and the
economics
of
the
approach
when
implemented with the necessary rigor to
solve the subsurface problem at hand.

The lack of gather availability (in an economic
manner) from shot profile schemes disallows
the fine-grain detail required in the velocity
field for complex areas and/or rugose salt
environments as demonstrated by several
SEG presenters. One company reported its
efforts to output offset gathers from shot
profile at a factor of 6 or more in
computational requirement, and angle gather
output, while faster, was still a factor of 2 or 3
increase.
The introduction of efficient wavefield
schemes adapted for streamer environments
and based on source-receiver input data
domain rather than shot gather domain now
allows performance in the same range as
Kirchhoff schemes. These source-receiver
domain approaches provide full volume
migration outputting gathers naturally. Angle
gathers output is gaining prominence as a
practical
mechanism
whose
residual
curvature estimates can be used to update
the velocity field effectively. A series of
presenters proposed a variety of sourcereceiver scheme alternatives producing

Currently, the industry is rapidly trending
towards the shot-receiver schemes which
offer favorable economics, availability of
gathers, and, when properly implemented,
can offer the steep dip imaging and
necessary amplitude fidelity for many of
today’s complex subsurface problems.
Dips and Amplitudes
Several presentations appeared to suggest
that Kirchhoff is still the comfort tool for
5

Figure 3: Migration aperture comparison. Note the recovery of ultra-steep dips when full aperture is invoked

Regarding amplitude fidelity, it is clear in
complex situations that the standard Kirchhoff
implementation cannot refocus multi-pathed
energy and, hence, cannot be expected to
have proper amplitude integrity. For wavefield
schemes, the algorithmic implementation
needs to include all relevant amplitude terms
in the solution – at least five terms should be
considered according to one presenter.
Another inhibitor to amplitude preservation
discussed by several presenters was variable
illumination across the target reflector and
several illumination compensation schemes
were proposed.

imaging very steep dips, but, as noted above,
the issue is more related to adherence to
physical principles (esp. aperture) and rigor
of implementation of the particular algorithm
selected. One company presented a
Kirchhoff vs. Wavefield comparison that did
indeed show steeper Kirchhoff dips, but they
openly acknowledged that their aperture for
Kirchhoff had a radius of 15km while the
wavefield example was restricted to 6km
because economics of running an ultra-wide
wavefield aperture was restrictive. The
following example shows that when full
aperture is invoked, the steepest dips are
indeed preserved by the wavefield PSDM
method.

From the SEG meeting, several elements
emerged which need to considered when
rating wavefield results for amplitude and/or
steep dip preservation:
6

coarse grid derivation of the model.
Fortunately, the introduction of faster, full
volume wavefield solutions now allow finegrained wavefield-derived velocity models to
be developed to allow the full potential of the
wavefield method to be applied to our most
complex subsurface problems. From the
series of both contractor- and oil companypresented papers in Salt Lake City, a clear
consensus emerged at this meeting
regarding the most effective approach to
velocity modeling in today’s wavefield PDSM
world.

- is full aperture being used?
- is variable illumination an issue?
- are all relevant amplitude terms included in
solution?
- are all relevant frequencies and/or
reference velocities properly
parameterized?
- is velocity detail captured in the model, or is
it being smoothed out?
Again, in this context, the emergence of
wavefield source-receiver based methods
provides benefits:

- need to fully represent high acoustic
impedance contrast and/or short wavelength
velocity variation details in the model. “Exact
knowledge of the salt shape is crucial in order
to focus sub-salt events”.

- the full input data volume is the effective
aperture
- gather output allows velocity detail to be
incorporated
Finally, in the case of overturned beds,
certain presenters made the point that current
one-way downward continuation schemes
cannot resolve the problem. Several
innovative solutions were proposed including
coordinate rotation schemes, next generation
“bottoms-up”
or
two-way
continuation
schemes, and reverse time migration
methods, all of which are being actively
researched but economically don’t appear to
be likely near-term options.

- full volume depth migrated data required
with finely sampled velocity analyses (25 x
25m, not 500 x 500m). Angle CIGs gaining
favor

Velocity Model-Building

- model updating flexibility required with 3-D
tomography becoming a standard tool in
most complex areas (although tomography is
greatly inhibited at depth by illumination
variability and/or limited opening angle
ranges)

- automated picking tools required to deal
with high volume of velocity information with
interactive graphical aids to easily and quickly
high-grade results
- gridded, not layered, models – more natural,
easier to control, well-resolved representation

The velocity model as always is the key
determinant
in
successful
subsurface
imaging. The 2002 SEG meeting highlighted
several valuable pointers as the trend to
more widespread use of wavefield-based
PSDM methods continues.

- interpreter involved at all key decision
stages for sub-regional context and geologic
plausibility

The prevalence, because of prior economics,
of the use of velocity models derived from
Kirchhoff migrations to drive a final wave
equation PSDM was shown to result in suboptimal image quality in complex and salt
rugosity environments. The fine detail
required for quality wavefield imaging is
typically not included in the Kirchhoff-derived
model due to inherent smoothing and/or

- inclusion of anisotropy corrections for
spatial positioning
On a cautionary note, one leading industry
presenter made the observation that “Velocity
model construction cannot be considered a
commodity; it is not a solved problem.” This
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Figure 4: Gather energy is organized by reflection angle

Figure 5: Interactive graphical aid for rapid model
QC/validation showing angle gather with semblance

is particularly true in the deep subsurface,
especially below salt, where decreasing
resolution with depth because of limited
angle and/or offset coverage, the presence of
shadow zones and/or poor data quality leave
significant velocity vs. depth ambiguity
unresolvable by current methods. Thus, as
we provide clearer subsalt images because
of improving algorithmic capability, we are left
with the dilemma of accurate spatial
positioning of the clarified energy, resolvable
only with a detailed and unambiguous
velocity model. This remains an industry
technical challenge to be prioritized as we
move forward.

- Kirchhoff is still the weapon of choice for
lower raypath complexity regimes, although
certain fast wavefield schemes can now
provide solutions in the same economic
range
- Wavefield methods are essential in multipathing complex geology. Full volume
imaging with common image gather output
is required. Angle gathers preferred.
- Implementation rigor differentiates currently
available algorithmic alternatives as industry
climbs the learning curve for efficient, high
fidelity wavefield imaging.
- ‘Wave equation will win eventually”

Summary Observations

- Velocity model-building must be high detail,
fine-grained, with fully integrated, automated
tools including full gather availability.

In summary, while the depth imaging
component of the 2002 SEG meeting was
more evolutionary than revolutionary in
nature, it did allow several key trends to be
clearly identified. These are of value to the
practicing geoscientist required to make key
decisions for selection of appropriate PSDM
implementations and/or contractors to
resolve their company’s complex subsurface
problems, reducing company risk and
maximizing the likelihood of economically
finding recoverable hydrocarbon reserves. An
overview of this author’s key points follows:

Key challenges remain in at least the
following areas:
- Continuing improvements in economics
and implementation choices for wavefield
methods.
- Extending amplitude and steep dip
preservation
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- Deriving velocity models that provide
accurate spatial positioning of fully imaged
energy at depth

See you at the Fairmont on Thursday,
February 13th.
Rosemary Austin

Lastly, the reader is encouraged to review the
many interesting papers addressing the
depth imaging topic published in the SEG
2002 Abstracts, where many of the issues
mentioned above are discussed in much
greater detail.
Acknowledgements
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Southeastern Geophysical Society Scholarships
The Southeastern Geophysical Society offers
scholarships
to
sons/grandsons
or
daughters/granddaughters of SGS members,
who are high school seniors planning to
attend college or are undergraduate or
graduate college students. There are two
levels for the scholarships, at fifteen hundred
dollars and seven hundred and fifty dollars.
There are several scholarships available and
affords a great opportunity to help your
children through school. If you interested,
please download the Blair Scholarship
application
from
the
website
at
www.sgsnola.org and complete and mail to
the address provided. The scholarship form
needs to be received by April 10, 2003.

Getting together and talking about the good old days

Southeastern Geophysical Auxiliary News
On Friday, December 6, 2002, SGA kicked
off their Christmas season with our wine and
hors d'oeuvre party. It was festive and all
had a ball. Our next get together will be our
luncheon with SGS. I hope to see our SGA
members there. This is always a fun time.

Gene Brumbaugh and Ed Austin
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Show your support for your local geophysical society!

Buy a SGS Logo T-Shirt!
Now available at SGS Luncheons & Social Events for only
$12.00 each!
Available sizes: Small, Medium, Large, X-Large, & XX-Large
T-Shirt Design: 100% Preshrunk White Cotton T-Shirt
On the front – Southeastern Geophysical Society
Printed in blue on the left chest
On the back – Enlarged SGS logo printed in red & blue
Also Available by Mail for $15.00 Each!
(Price includes shipping & handling – please allow 3 weeks for
delivery)
SGS T-Shirt Mail-in Order Form (Please print clearly)
Number of T-Shirts being ordered: ________@$15.00each
Size(s) Needed: _________________________________
Amount of Check Enclosed: $_______________________
Mail T-Shirts(s) to: ________________________________
Mailing Address: _________________________________
_______________________________________________
Telephone Number: ______________________________
Please cut out this form, fill in the above information
completely and mail it with your check payable to:

I dreamed I won “American Idol”
in my SGS T-Shirt
GET YOURS TODAY

Southeastern Geophysical Society
P.O. Box 57141
New Orleans, LA 70157
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Southeastern Geophysical Society
Membership Application
Fiscal Year
June 1, 2002 - May 31, 2003

Member Information
F

The SGS is considering publishing an annual directory
in a "Members only" portion of our website. Please
check the applicable box below.

New Member

F Business
Li

F Renewing Member

F Home F Both F Do

NAME
Last

First

M.I.

Professional Memberships:
SEG Status?

F Not a
member
Others:
________________________________________________________
______
______________________________________________________________________
_______
F

Active

F

Associate

F

Student

Undergraduate/Graduate Schools: BA/BS:
______________________________________
MA/MS: ________________________________Other:
____________________________

Business Address F

check here if this is your preferred mailing address

Company
Address
Phone
E-Mail

Fax

Home Address

F check here if this is your preferred mailing address

Address
Phone
E-Mail
Spouse's
Name

Fax

Dues are $20 for Active and Associate Members and
$10 for students. Please make checks payable to SGS
and mail to:

Secretary
P.O. Box 57141
New Orleans, LA 70157-7141

Office Use Only

Cash
___________________
__
Check No
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2003 Southeastern Geophysical Society
Scholarship Awards

The SGS Scholarship program is a recognition program of academic excellence that
endeavors to assist college bound high school seniors as well as those students already
enrolled and who plan to remain enrolled in college. The SGS annually awards scholarships
and presents the award to the recipients at the regularly scheduled May luncheon.
The scholarships are awarded in two categories: the Bill Blair Memorial Scholarship and
University Scholarships. The Bill Blair Memorial Scholarship is the top award and the
recipient is a child or grandchild of an active SGS member. The Scholarship award is in the
amount of $1,500. The University Scholarships are awarded to one student at each of three
local Universities. Faculty professors who are in support of the SGS nominate these
recipients. The scholarship awards are $750 to each recipient.
All scholarship recipients are selected by vote of the SGS scholarship committee and
approved by the SGS board. The scholarship committee is comprised of the current
President, the Past President, and the Prior Past President.
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SOUTHEASTERN GEOPHYSICAL SOCIETY
GOLF TOURNAMENT!!!!
POST LEASE SALE
THURSDAY MARCH 20, 2003
MONEY HILL GOLF CLUB, NORTH of ABITA SPRINGS
9:00 am……SHOTGUN START
Fee…. $95 Members

$105 Non-members

Included: Cart, Green Fees, Drinks, and Door Prizes
And a sponsored lunch!!!
-----------------------------------------------------------------------------------------------------

SGS GOLF TOURNAMENT REGISTRATION FORM
DEADLINE FRIDAY MARCH 15TH
Player Name

Company

member
$95

non-member
$105

HDCP

1.__________________________________________________________________
2.__________________________________________________________________
3.__________________________________________________________________
4.__________________________________________________________________
Checks payable to SGS and mail to:
Southeastern Geophysical Society
P.O. Box 57141
New Orleans, LA 70157
Warren Mautz at Ph 504-728-6292, email warren.mautz@shell.com
21
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Is the address on the label correct?
Have you moved offices or homes?
Changed your employer?
Changed phone numbers?
Send Updates to:
dayna.j.salter@exxonmobil.com
Or
SGS SECRETARY
P.O. Box 57141
New Orleans, LA 70157-7141
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P. O. Box 57141
New Orleans, LA 70157
Web address: www.sgs-neworleans.org
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