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Workshop Meeting—Seismic Waves in Laterally
Inhomogeneous Media II

Castle of Liblice {(near Prague), Czechoslovakia
June 6-11, 1983
An Unofficial Report (the first two days)

They came from far, they came from near,
They came to argue and to hear

The latest methodology

For what concerns seismology.

Czech organizers did things right,
Carefully chose the meeting site

In rural setting, far from town,

A castle, no less, with renown.

Since two to four slept in a room,

This did away with lonely gloom.

At night one heard some knocks and creaks
And also strangely sounding squeaks,
Which made one feel that our host

Might be a friendly castle ghost.

But it turned out, we need not fret.
Someone just went a la toilette.

The sessions went from morn’ till late.

We heard a lot. There was debate.

All are spurred on by common quest.
Fach seeks a method that works best

For analyzing transient squiggle

In media that are mean and fickle.

But nothing's "best"”, all have their quirk,
Though, hopefully, sometimes they work.
Yet progress did indeed take place.

Ray programs having caustic trace
Where, in the close vicinity,

The flelds tend to infinity,

Were treated, patched up, smoothed, and smeared
Until the trouble disappeared.

Its phase space, spectra, Gaussian beams,
Nightmare for one, another’s dreams.

Throughout, there was a keen endeavor
To bring out models showing clever
Attempts to get at propagation

Where there is lateral variation.
Computer time should be reduced,

As long as numbers are produced,
Apart from practicality,
Describe what is reality.

We learned a lot. We saw new trends.
We met old, and made new friends.
We ate well, drank, went for a stroll.
We must applaud, we must extol
The splendid hospitality

Sincere, without banality,

The old traditions, culture, pride,
Which our Czech hosts did provide.

This meeting we shall all recall.
I speak a toast: Thanks one and all!

L. Felsen



187

The Stanford Exploration Project
bibliography of published papers
arranged by subject

Richard Ottolini and Jon F. Claerbout

Introduction

This is a list of papers published and in press as a result of research at the Stanford
Exploration Project. The papers going to press by 1984 will probably be collected into a
book to be published by the IHRDC tentatively titled The Stanford Exploration Project:

The First Decade 1973-1983. Please tell us of any omissions and errors.

Wave equation migration

Claerbout, J.F., Coarse grid calculations of waves in inhomogeneous media with application
to delineation of seismic structure, 1970, Geophysics, v. 35, p. 407-418.

Claerbout, J.F., Toward a unified theory of reflector mapping, Geophysics, v. 36, p. 467-
481.

Claerbout, J. F. ond Johnson, A.G., Extrapolation of time dependent waveforms along their
path of propagation, Geophysical Journal of the Royal Astronomical Society, v. 26, p. 285-
295.

Cloerbout, J . F. and Landers, T., 1972, Numerical calculations of elastic waves in laterally
inhomogeneous media, Journal of Geophysical Research, v. 77, p. 1476-1482.

Clayton, K. W. and FEngquist, B., Absorbing side boundaries for acoustic and elastic wave
equations, 1977, Bulletin of the Seismological Society of America, v. 66, p 15629-1549,

Clayton, R.W. and Engquist, F., Absorbing side boundary conditions for wave equation
migration, 1980, Geophysics, v. 45, p. 895-904.
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Brown, D. L., Applications of operator separation in reflection seismology, 1983, Geophysics,
v. 48, p. 288-294.

Levin, S. A, Kothman, D. and Kocca, F., Residual migration: applications and limits,
Expanded abstracts of the 1983 SEG Meeting, p. 393-395.

Time series

Robinson, E A, and Claerbout, J.F., The error in least squares inverse filtering, 1964, Geo-
physics, v. 29, p. 118-128.

Claerbout, J.F. and Muir, F., Robust modeling with erratic data, 1973, Geophysics, v. 38,
p. 826-844.

Godfrey, K., Muir, F. and FRocca, F., Modeling seismic impedance with Markov chains,
1980, Geophysics, v. 45, p. 1351-1372.

Tufelcgid, D., Claerbout, J.F. and Ra§perid, Z., Spectral balancing in the time domain,
1981, Geophysics, v. 46, p. 1182-1188.

Godfrey, K. and Rocca, F., Zero memory non-linear deconvolution, 1981, Geophysical Pros-
pecting, v. 29, p. 189-228.

Hale, I.D. and Claerbout, J. F, Butterworth dip filters, 1983, Geophysics, v. 48, p. 1033-
1038.

Hale, I.D., Q-adaptive deconvolution: Expanded abstracts of the 1982 SEG Meeting, p.
82-83.

Harlan, W.S., Claerbout, J.F. and KRocca, F., Extracting velocities from diffractions,
Expanded abstracts of the 1983 SEG Meeting, p. 674-577.

Multiple reflections

Riley, D. and Claerbout, J.F., 2-D multiple reflections, 1976, Geophysics, v. 41, p. 692-
620.

Estevez, K. and Cloerbout, J. F, Wide angle diffracted multiple reflections, 1982, Geophy-
sics, v. 47, p. 12556-1272.

Morley, L. and (laerbout, J.F., Predictive deconvolution in shot-receiver space, 1983,
Geophysics, v. 48, p. 513-531.
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Migration before stack

Claerbout, J.F. and Doherty, S., Downward continuation of moveout corrected seismo-
grams, 1972, Geophysics, v. 37, p. 741-768.

Yilmaz, 0. and Claerbout, J.F., Prestack partial migration, 1980, Geophysics, v. 45, p.
1753-1779.

Clayton, R.W. and Stolt, R.H., A Born-WKJB inversion method for acoustic reflection data,
1981, Geophysics, v. 46, p. 1559-1567.

Deregowski, S.M. and Rocca, F., Geometrical optics and wave theory of constant offset
sections in layered media, 1981, Geophysical Prospecting, v. 29, p. 374-406.

Jacobs, A and Claerbout, J. F',, The prestack migration of profiles, submitted to Geophysics.

Ottolini, R. and Claerbout, J. F., Migration of common midpoint slant stacks, submitted to
Geophysics.

Ottolini, R. and Claerbout, J.F., Migration by transformation into Snell traces, submitted to
Geophysics.

Hale, 1.D., Dip moveout by Fourier transform: Expanded abstracts of the 1983 SEG Meeting,
p. 271-273.

Velocity analysis

Doherty, S.M. and Claerbout, J. F., Structure independent seismic velocity estimation,
1976, Geophysics, v. 41, p. 850-881.

Claerbout, J.F. and Schultz, P., Velocity estimation by wavefront synthesis, 1978, Geo~
physics, v. 43, p. 691-714.

McMechan, G.A. and Ottolini, R., Direct observation of a p-tau curve in a slant stacked
wavefield, 1980, Bulletin of the Seismological Society of America, v. 70, p. 775-789.

Clayton, R.W. and McMechan, G A., Inversion of reflection seismic data by wavefield con-
tinuation, 1981, Geophysics, v. 46, p. 860-868.

McMechan, G A., Clayton, R.W. and Mooney, W.D., Application of wave field continuation to
the inversion of refraction data, 1982, Journal of Geophysical Research, v. 87, p. 927-938.

Lynn, W.S. and Claerbout, J.F., Velocity estimation in laterally varying media, 1982, Geo-
physics, v.47, p. 884-897.

Gonzalez-Serrano, A., and Claerbout, J F,, Wave equation velocity analysis, submitted to
Geophysics.
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Gonzalez-Serrano, A and Yedlin, M.J., Ray equations in retarded Snell midpoint coordi-
nates, submitted to Geophysics.

Thorson, J.R., Invertibility of velocity stacks: Expanded abstracts of the 1983 SEG Meet-
ing, p. 273-276.

Rocea, F. and Toldi, J., Lateral velocity anomalies, Expanded abstracts of the 1983 SEG
Meeting, p. 572-574.

Potpourri

Kjartansson, F., 1979, Constant Q wave propagation and attenuation, 1979, Journal of
Geophysical Research, v. 84, p. 4737-4748.

McMechan, G A and Yedlin, M. J., Analysis of dispersive waves by wavefield transforma-
tion, 1981, Geophysics, v. 46, p. 869-874.

Iynn, H.B. and Deregowski, S., Dip limitations on migrated sections as function of line
length and recording time, 1981, Geophysics, v. 46, p. 1392-1397.

Ottolini, R., Sword, C., and Claerbout, J.F., Online movies of reflection seismic data, sub-
mitted to Geophysics.

t’er'ueny, V., 1983, Synthetic body wave seismograms for laterally varying layered struc-

tures by the Gaussian beam method: Geophysical Journal of the Royal Astronomical Society,
v. 73, p. 389-426.
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Research Personnel

Kamal Al-Yahya received a B.S. degree in physics from the University of Petroleum &
Minerals, (city), 1980; joined ARAMCO after graduation and with an ARAMCO scholarship
attended U.C., Berkeley, 1881-1983, receiving an M.S. in engineering geoscience. Still
under ARAMCO sponsorship, he is now a Ph.D. candidate at Stanford and a member of the
SEP.

Robert Burridge is a Professor at the Courant Institute of Mathematical Sciences, New York
University, New York, New York, who was a Visiting Scholar at the SEP. He is currently at the
University of Wyoming, Laramie.

Jon F, Claerbout received his education at M.I.T. (B.S. physics, 1960, M.S. geophysics,
1963, Ph.D. geophysics, 1967). He worked for United Electrodynamics (now Teledyne, Inc.)
in 1863 and studied in Uppsala, Sweden, in 1964. He joined the geophysics faculty at
Stanford University in 1967. From 1967 to 1973, he was a consultant to the Chevron Oil
Field Research Company. He is an active member of the Society of Exploration Geophysi-
cists, receiving the Best Presentation Award for a paper, "Extrapolation of Wave Fields,"
presented at the 1972 international SEG meeting, and receiving the Society's Medal Award
in 1973 "in recognition of his outstanding and original pioneering work in seismic wave
analysis." During the year 1972-73, he was a visiting research geologist at Princeton
University and a visiting lecturer at Sydney University. His textbook Fundamentals of Geo~
physical Data Processing was published in 1976 and translated to Chinese (1979) and
Russian {(1981). In 1977, he was elected a Fellow of the American Geophysical Union. In
1979, he joined the MIT Corporation Advisory Committee to Earth Sciences. During the
1979-80 year he was on sabbatical leave at the Department of Geodesy and Geophysics,
Cambridge University. He is professor of geophysics at Stanford University and director of
the Stanford Exploration Project.

Paul Fowler studied at Reed College and Portland State University, receiving a B.S. degree
in mathematics and earth sciences in 1981. During 1982 he worked as a seismologist for
the U.S. Army Corps of Engineers. He is currently working toward a Ph.D. in geophysics at
Stanford and is the recipient of an NSF graduate fellowship. He is a student member of SEP,
AGU, and SSA.
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William Harlan received a B.S. in geophysics from Texas A & M University in 1981, under a
scholarship from the SEG. During the summer of 1980, he worked as a seismic interpreter
for Conoco in Midland, Texas. After graduation, he became a Conoco researcher, construct-
ing an interactive three-dimensional ray-tracing package for the modeling and migration of
horizon maps. In 1981 he joined the SEP as a Ph.D. candidate at Stanford. His present
research includes the application of estimation theory to the extraction of rock parameters
from sparse and noisy data.

Stewart A, Levin received a B.A. in Mathematics from Princeton in 1975 and an M.S. in
Mathematics in 1978 from Stanford. From 1979-1982 he worked at Western Geophysical,
Houston, as a Senior Research Geophysicist. He joined the SEP in September 1982.

Zhiming Li received a B.S. in geophysics from the East-China Petroleum Institute in 1982.
His thesis included (1) Maximum Entropy Deconvolution and (2) the Relationship between
Partial Correlation Coefficients and the Reflection Coefficients. Before coming to Stanford,
he was a graduate student of the Peking Graduate School of E.C.P.l. He is currently a Ph.D.
candidate and a member of the SEP.

Peter Mora received a B.Sc. degree in geophysics (1978) and a B.Sc. Honours degree
(1979) from the University of Adelaide, Australia. His Honours thesis involved 2D ray tracing
to study moveout functions and interval velocities. He worked for Esso, Australia, as a geo-
physicist and programmer and later consulted to Delhi Petroleum developing forward modeling
software including ray tracing and finite difference schemes. He is currently a Ph.D. student
in geophysics at Stanford, working with the SEP.

Richard Ottolini received a Ph.D in geophysics from Stanford in 1983, M.S. in geophysics in
1978, and B.S. from M.LT. in 1976. His thesis "Migration in Angle-Midpoint Coordinates"”
appeared as SEP-33. He is a consultant in exploration seismology, graphics, artificial intelli-
gence and computer design to the SEP and various companies in Silicon Valley.

Joshua (Shuki) Ronen received a B.Sc. in physics and in geology from the Hebrew University
at Jerusalem in 1981. During his B.Sc. studies he worked as a research assistant in the
Physics Department and spent a summer at the Geology Department in the Hebrew Univer-
sity. He is now working toward a Ph.D. in geophysics at Stanford.

Daniel Rothman received an A.B. in applied mathematics from Brown University in 1979. He
then worked for Western Geophysical Company as a research geophysicist in Houston,
Texas, and London, England, developing and testing a variety of seismic data processing
algorithms. In March, 1982 he joined the SEP and is currently working toward his Ph.D. in
geophysics. Dan is a recipient of a fellowship from the Amoco Foundation. He is a member of
SEG, EAEG, and AGU.
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Chuck Sword received a B.S. in physics from Stanford University in 1980. That summer he
worked at Marathon Oil Company's Denver Research Center, where he helped process
experimental marine data and implement a migration scheme. He joined the SEP in September
1980 and is working toward a Ph.D. in geophysics. During the summer of 1982 he worked at
Chevron Research in La Habra. While there he worked on computer graphics for the interpre-
tation of seismic data and studied some forward-modeling methods. In September he left for
nine months of study at the Gubkin Institute of Petrochemical and Gas Industry in Moscow.
Chuck is expected back next summer to continue his work toward a Ph.D. in geophysics.

Jeff Thorson received a B.S. degree in geology from the University of Washington in 1973
and an M.S. degree in geophysics from the University of Houston in 1975. He has worked for
Getty Oil Company as an interpreter and in the field as a company representative on various
seismic surveys. He is a member of SEG and EAEG, and has been the recipient of an N.S.F.
graduate fellowship.

John Toldi received a B.S. in physics and an M.S. in geophysics from Stanford University in
1978. He then worked for Chevron Geosciences, Houston, in seismic data processing and
later in a programming and evaluation group. In January 1982 he joined the SEP and is
currently working toward a Ph.D. in geophysics.

Ronald Ullmann received his B.S. in geophysics from Texas A & M University in 1981. During
the summer of 1980, he worked for the Oklahoma Division of Getty Oil Company as an assis-
tant geophysicist. The summer of 1981 he worked at Chevron Oil Field Research Company in
La Habra, California, where he wrote computer programs to compute seismic wave velocities
in saturated, porous rocks. He joined the SEP in September of 1981 and is working on his
Ph.D. in geophysics. He is the recipient of an N.S.F. graduate fellowship and a student
member of the SEG.
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SEP Phone Directory

Pat Bartz

Jon Claerbout

Kamal Al-Yahya

Joe Dellinger
Paul Fowler
Bill Harlan
Stew Levin
Zhiming Li
Pete Mora
Rick Ottolini
Shuki Ronen
Dan Rothman
Jeff Thorson
John Toldi

Ron Ullmann

(415) 497-1703

497-3717

497-0253
497-0463
497-0253
497-0463
497-02563
497-1319
497-0463
497-1250
497-12560
497-0253
497-1319
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Sponsors of the Stanford Exploration Project 1982-83

AGIP
*Ing. Dino Fenati
DIRS
P.0. Box 12069
20120 Milan
Italy

Amoco Production Co.
J.B. Cameron
*K.R. Kelly
P.O. Box 5691
Tulsa, Oklahoma 74102
918-660-3000

Aramco
*Kieran J. Thompson
Exploration Research &
Development Dept.
X-5600
Dhahran
Saudi Arabia

Atlantic Richfield Company
**N.L. Carayannopoulos
Ed Neitzel
P.O. Box 2819
Dallas, Texas 75221
214-422-3000

BP Development Ltd.
*P.N.S. O'Brien
Geophysics Research Branch
Britannic House
Moor Lane
London EC2Y 9BU
England
01-920-6926

+Project Contact
*Members of Steering Committee

Canterra Energy Ltd.
+K.Titchkosky
P.O. Box 1051
Calgary, Alberta
Canada T2P 2K7
403-267-9111

Chevron Oil Field Research Co.
D.S. Tudor
Don C. Riley

*Francis Muir
P.O. Box 446
La Habra, California 9063l
213-694-7000

Compagnie Generale de Geophysique

*Dominique Michon
B.P. 56
6, Rue Galvani-91301
Massy
France

Conoco Inc.
Steve Hill
*Al Benson
*Matt Yedlin
P.0. Box 1267
Ponca City, Oklahoma 74601
405-767-2175

Digicon Geophysical Corporation
*Ben Giles
3701 Kirby Drive
Suite 1130
Houston, Texas 77098
713-526-5611, ext. 4006

Exxon Production Research Co.
**G.L. Anderson
PT-1855
P.0. Box 218¢
Houston, Texas 77001
713-940-48956
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Geophysical Company of Norway A.S. Japex Geoscience Institute, Inc.
*Lars Sonneland *Takeshi lkawa
Rektor Natvig-Pedersensvei 29 Akasaka Twin Tower
Postboks 2508, Ullandhaug East Wing 3rd Floor
N-4001 Stavanger 2-17-22, Akasaka, Minato-ku
Norway Tokyo, 107
045-55-000 Japan
03-584-0511
Geophysical Service, inc.
*Danny Ong Koninklijke Shell
MS3965 A.B. Kalden
tCam Wason *Piet H.A. Gerritsma
MS 966 Exploratie en Produktie
P.O. Box 225621 Laboratorium
Dallias, Texas 75265 Volmerlaan 6
214-995-7673 Rijswijk (ZH)
The Netherlands
GEOSOURCE
+*John R.B. Whittlesey Mobil Research & Development Corp.
Petty-Ray Geophysical *E.B. Loutherback
6909 Southwest Freeway 3600 Duncanville Road
P.0. Box 36306 Box 900
Houston, Texas 77036 Dallas, Texas 75221
713-774-7561 214-851-8111
Getty Oil Company Norsk Hydro a.s.
tT.M. Perry *Stein Fonstelien
Steven R. Rutherford P.O. Box 4313
Exploration and Production N-5013 Nygardstangen
Research Center Lars Hillesgt. 30
P.O. Box 770070 Bergen, Norway
Houston, Texas 77042
713-975-8099 Occidental Exploration & Production Co.
*+C.G. Fisher
Gulf Science & Technology Co. R.H. Vaughan
**Dushan B. Jovanovich 5000 Stockdale Highway
Seismology Department Bakersfield, California 93309
Pittsburgh, Pennsylvania 156230 805-395-8356
412-665-6843 *Brian Dent
Cities Service Company
iBM Box 3908
*Jeno Gazdag Tulsa, OK 74102
Palo Alto Scientific Center 918-561-5300
1530 Page Mill Road
P.0. Box 10500 Phillips Petroleum
Palo Alto, California 94304 *Barry Buell
415-8565-3145 71C

Phillips Research Center
Bartlesville, Oklahoma 74004
918-661-9716



Prakia-Seismos GMBH

*Dietrich Ristow
Buchholzer Str. 100
P.O. Box 510530
D-3000 Hannover 51
West Germany
511-6460-0

Schlumberger-Doll Research
+R.H.Piggin
‘Ralphe Wiggins, Chairman,
Steering Committee
Old Quarry Road
P.0. Box 307
Ridgefield, Conn. 06877
203-438-2631

Seismograph Service Corp.
tS.W. Schoellhorn
Box 1590
Tuisa, Oklahoma 74102
918-627-3330

Sun Exploration & Production Company
**Charles F. Barron
Joe Sharp
600 N. Central Expressway
Richardson, Texas 75080
214-699-3200

Superior Oil Company
*ouis R. Castro
Irshad Mufti
10550 Richmond
Suite 2560
Houston, Texas 77042
713-531-2392

Texaco U.S.A.
Elmer Eisner

*Donald A. Bennett

*Dwight V. Sukup

Bellaire Research Lab
P.O. Box 425
5901 S. Rice
Bellaire, Texas 77401
713-666-8000
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TOTAL (Compagnie Francaise
des Petroles)
G. de Lombrares

*M. Riguidel
39-43 Quai Andre-Citroen
75739 Paris Cedex 15
France
578-33-33

Union Oil Company of California

tR.E. Helander

’N. Baba
W.B. Lee
376 S. Valencia Avenue
P.0O. Box 76
Brea, California 92621
714-528-7201

U.S. Geological Survey
*Dennis Mann
MS 79
345 Middlefield Road
Menlo Park, CA 94025
415-323-8111

Western Geophysical
*Ken Larner
Walt Lynn
Aftab Alam
P.0. Box 2469
Houston, Texas 77252
713-789-9600



