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Geophysicsisthe branch of earth science concerned with exploring
and analyzing active processes of the earth through physical measure-
ment. Theundergraduateand graduate programsaredesignedto provide
abackground of fundamental sin science, and coursesto coordinatethese
fundamental swith the principlesof geophysics. Theprogram|eadingto
theBachelor of Science(B.S.) in Geophysicspermitsmany electivesand
ahighdegreeof flexibility for eachindividual student. Graduateprograms
provide specialized training for professional work in resource explora-
tion, research, and education and lead tothe degreesof Master of Science
and Doctor of Philosophy.

The Department of Geophysicsishoused in the Ruth Wattis Mitch-
ell Earth Sciences Building. It has numerousresearch facilities, among
which are a state-of -the-art broadband seismic recording station, high
pressure and temperature rock properties and rock deformation labora-
tories, computers, variousinstrumentsfor field measurementsincluding
seismic recorders, nine dual frequency GPS receivers, and field equip-
ment for measuring in-situ stress at great depth. Current research activ-
itiesinclude biogeochemical cycling; crustal deformation; earthquake
archaeol ogy; earthquake seismol ogy and earthquake mechanics; reflec-
tion, refraction, and tomographic seismology; rock mechanics, rock
physics; seismic studies of the continental remote sensing. lithosphere,
and environmental geophysics; and synthetic aperture radar studies.

UNDERGRADUATE PROGRAMS
BACHELOR OF SCIENCE

Objectives—To provideasolid backgroundintheessential sof math,
physics, and geology, whileat the sametimeproviding knowledge about
the entire spectrum of geophysicsranging from expl oration geophysics
to earthquake seismol ogy and platetectonics. Studentsare prepared for
either animmediateprofessional career intheresourcesand environmen-
tal sciencesindustriesor future graduate study.

Thefollowing courses arerequired for the B.S. degreein Geophys-
ics. A written report on original research or an honor’ sthesisisalsore-
quired through participation in three quarters of Research Seminar (the
GEOPHY S185series) duringthesenior year. Seniorsin Geophysicswho
expect to do graduate work are urged to take the Graduate Record Ex-
amination asearly asisconvenient in their final undergraduate year.

CURRICULUM

Course No. and Subject

CHEM 31. Chemical Principles

EE 141. or PHY SICS 120. Electromagnetic Fundamentals

GES 1. Fundamental s of Geology

GEOPHY S 185. Research Seminars

MATH 19, 20, 21 or 41, 42, or 51, 52

MATH 130. Ordinary Differential Equations

PHY SICS53. Mechanics

PHY SICS 110. Intermediate M echanics

9unitsof Geophysicselectivesselected from GEOPHY S40, 104, 106, 111, 130,
135,150, 160, 182, 183, 190, 196, 262

9unitsof other Earth Scienceel ectives selected from GES 80, 90, 102, 110, 111,
112; or PETENG 120, 160

Recommended elective: CS 106A, Programming M ethodol ogy

MINORS

The Geophysics minor provides studentswith ageneral knowledge
of geophysicsin addition to abackground in the related fields of phys-
ics, mathematics, and geology.

Curriculum—

EARTHSY S 110. Geosphere or GES 1. Fundamental s of Geology
GEOPHY S 150. General Geophysicsor 190. Environmental Geophysics
MATH 41. Single Variable Calculus

PHY SICS53. Mechanics

Two approved Geophysics courses of 3 unitseach

HONORS PROGRAM

The department offers a program leading to the B.S. degreein
Geophysicswith Honors. The guidelinesare:

1. Selectaresearchproject, either theoretical, field, or experimental , that
hasthe approval of an adviser.

2. Submitaproposal tothedepartment, whichwill decideonitssuitability
asan honors project. Necessary forms arein the department office.

3. Course credit for the project is assigned by the adviser within the
framework of GEOPHY S 205.

4. Thedecisionwhether agivenindependent study project doesor does
not merit an award of honorsshall bemadejointly by the department
and the student’ sadviser. Thisdecision shall bebased onthe quality
of boththehonorswork and thestudent’ sother work in earth sciences.

5. Thework doneonthehonorsprogram should not be used asasubsti-
tutefor regularly required courses.

COTERMINAL B.S./M.S. PROGRAM

The department offersacoterminal program. Interested individuals
should check with amember of the department faculty for details.

GRADUATE PROGRAMS

University requirementsfor theM.S. and Ph.D. are described in the
“Graduate Degrees” section of thisbulletin.

MASTER OF SCIENCE

Objectives—Toenhancethestudent’ straining for professional work
in geophysics through the completion of fundamental courses, both in
themagjor fieldsand in related sciences, and to begin independent work
and specialization.

Requirementsfor the Degree—Thecandidatemust compl ete45 units
from thefollowing groups of courses:

1. Complete 15 units of Geophysics lecture courses with at least nine
units numbered 200 level or higher.

2. Complete six units numbered 100 level or higher and three units of
200 level, non-Geophysicslecture coursesin earth sciences.
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3. Completeonetofour electives selected from courses numbered 100
or higher frommathematics, chemistry, engineering, physics, biology,
computer science or earth science. At | east one course must be num-
bered 200 level or higher.

4. Atleast 9, but not morethan 18, of the 45 units must beindependent
work onaresearch problemresultinginawrittenreport accepted and
archived by the candidate’ sfaculty adviser. Normally, thisresearch
isundertakenaspart of thecandidate’ sparticipationinmultiplequarters
of research seminar (the GEOPHY S385 series). A summer internship
isencouraged asavenuefor research, but no academic creditisgiven.

5. Submit a program proposal for approval by afaculty adviser inthe
first quarter of enrollment.

6. Each candidate must present and defend the results of hisor her re-
search at apublic oral presentation attended by at |east two faculty
members.

DOCTOR OF PHILOSOPHY

Objectives—The Ph.D. degreeis conferred upon evidence of high
attainment in Geophysics, and ability to conduct an independent inves-
tigation and present the results of such research.

Requirementsfor the Degree—A minimum of 135 unitsof graduate
study at Stanford must be satisfactorily completed. An acceptable pro-
gramwill normally consist of at least 45 lecture units of which 18 units
may be satisfied by post-baccal aureate courses taken elsewhere. The
following course and groups of courses must be completed:

1. ENGR 102W

2. 12 unitsof Geophysicslecture coursesnumbered 100 level or higher.

3. 12unitsof Geophysicslecture coursesnumbered 200 level or higher,
taken from at least four faculty memberswith a different research
specialization.

4. One 3-unit course numbered 100 level or higher in math, science or
engineering covering mathematical methods, continuum or fluid
mechanicsor Fourier/spectral analysis.

5. 9unitsof 2001evel or higher coursesin math, scienceor engineering
covering the abovetopics.

6. 6 units of non-Geophysics lecture courses numbered 100 level or
higher inearth or planetary sciences, ecology, hydrology, chemistry
or relevant biology.

7. One 3-unit non-Geophysics lecture course numbered 200 level or
higher in the above area.

8. Additional units of course work or independent work on aresearch
problemtomeet theUniversity requirement of 135total units. 12 units
of thisrequirement must be met by participation in the GEOPHY S
385 series. Studentsare encouraged to participateinthe GEOPHY S
385 series from more than one faculty member or group.

Waiving of any courserequirementsor substitution of other el ectives
requiresthewritten consent of thestudent’ sfaculty adviser and the Geo-
physics graduate coordinator.

The student’ srecord must i ndi cate outstanding scholarship, and de-
ficienciesin previoustraining must be removed. Experience asateach-
ing assi stant (quarter-timefor at | east two academic quarters) isrequired
for thePh.D. degree. The student must passthe departmental oral exam-
ination by presenting and defending awritten research paper or propos-
al by theend of the second year; prepareunder faculty supervisionadis-
sertationthat isacontributionto knowledgeand theresult of independent
work expressed in satisfactory form; and passthe University oral exam-
ination. The Ph.D. dissertation must be submitted initsfinal formwith-
infivecalendar yearsfromthedate of admissionto candidacy. The Geo-
physics faculty monitor student progress by carrying out an annual
performance appraisal (at aclosed faculty meeting) of all studentswho
have not yet passed their department oral examination. Following
successful completion of the department oral examination, studentsare
required to organize an annual meeting of their research committee to
review their progresstowardsthe Ph.D. degree.

COURSES

GEOPHY S 3. Earthquakesand Volcanoes—(SameasEARTHSY S
113.) Earthquake location, magnitude and intensity scales, seismic
waves, styles of eruptions and vol canic hazards, tsunami waves, types
and global distribution of volcanoes, volcano forecasting. Plate tecton-
icsasaframework for understanding earthquake and vol canic process-
es. Forecasting; earthquakeresistant design; building codes; and proba-
bilistic hazard assessment. For non-majorsand potential earth scientists.
GER:2b
3units, Aut (Beroza, Segall)

GEOPHYS 30Q. The 1906 San Francisco Earthquake—Stanford
Introductory Seminar. Preference to sophomores. The impact of this
event on the history of N. California and on the scientific study of
earthquakes. What happened during the earthquake and the days that
followed, and what experts think might happen the next time a large
earthquake strikes the San Francisco Bay Area. Field trips to the San
Andreas Fault and to San Francisco to view the source and effects of the
earthquake first hand.
2 units, Spr (Beroza)

GEOPHYS 50Q. Earthquakes and Archaeology in the Eastern
M editerranean—Stanford I ntroductory Seminar. Preference to sopho-
mores. Why are there so many archaeological ruins in the eastern
Mediterranean? Assumed by many to be the result of time and wars,
many of these ruins are due to historic and prehistoric earthquakes.
Modern science reveals that some of these earthquakes must have been
so destructive, or happened at times of such political and military stress,
that they changed history (the fall of Jericho before Joshua, the cata-
strophic collapse at the end of the Bronze Age). Lectures in Winter
Quarter, followed during Spring break by a 6- to 9-day field trip to the
eastern Mediterranean or Central America. Students complete a term
report on asite or event covered in the field trip.
5 units, Win (Nur) alternate years, not given 2004-05

GEOPHY S60Q. Science of the Earth’ sEnvironment: Under stand-
ing Change Using Satellite Technology—(Same as EE 60Q.) Stanford
Introductory Seminar. Preference to sophomores. What are the physical
reasons behind changes in the Earth’s environment? Why does human
influencelead to global warming? What isthe ozone hole and how does
it affect us?How does deforestation impact the global carbon cycle? The
Earth asasystem with emphasison global change. Readings addressthe
science behind global change, spaceborne instrumentation for measur-
ing change, and remote sensing dataand analysis. Hands-on experimen-
tation with remote sensing images of the Earth to identify surfaceterrain
types and land cover, and which surface characteristics can be studied
using spaceborne data.
3 units, Aut (Zebker)

GEOPHY S70Q. Earth in the News—Stanford Introductory Seminar.
Preference to sophomores. How issues such as climate change, nuclear
waste, and damming of rivers challenge people to make decisions that
balance human needs with preserving the integrity of natural earth
systems. Decisionsare based on val ues, and science providesthe context
for placing constraints on choices. How understanding earth science
contributesto achieving consensusabout earth-in-the-newsi ssues. Focus
is on two topics, one each from local and national news. Role play,
negotiation games, and simulationsto represent various opinions and to
identify the relevant aspects of earth science. How attitudes and ability
toreach consensuschangewith moreknowledgeabout theearth sciences.
3 units, Sor (Knight)

GEOPHY S 100. Directed Reading
1-2 units, Aut, Win, Spr, Sum (Saff)

GEOPHY S 102. Geosphere—(Same as EARTHSY S 110.)
3 units (Zoback, Arrigo) not given 2003-04



GEOPHYS 104. The Water Course—(Same as EARTHSY'S 104.)
Current issues associated with the use and abuse of surface and ground
water supplies. The ways the geological environment controls the
quantity and quality of water; illustrated with ataste test of water from
around theworld. An understanding of current concernsregarding water
suppliesisused as abasis for considering the past and future impact of
the availability of water on natural ecosystems and human settlement.
Lab. GER:2a
3units, Win (Knight)

GEOPHY S 106. Planetary Exploration—(Enroll in EE 106.)
3 units (Fraser-Smith) not given 2002-03

GEOPHYS111. Introduction to UNIX for Earth Scientists—Com-
puting toolsfor researchin earth sciencesat Stanford. Focuseson: UNIX
operating system, including file system, editors, process control, and X
windows; computer networking services, and management of program-
ming projects.

1 unit, Aut (Farrell)

GEOPHY S 112. Exploring Geosciences with MATL AB—Introduc-
tion to efficient use of Matlab as atool for research in Engineering and
Earth Sciences. Hands-on, computer-based exercises explore the 2-D
and 3-D visualization features, numerical capabilities, and various Mat-
lab toolboxes, addressing simple problems in widely applicable areas
such asdataanalysis, statistics, regressions, | east-squares, Fourier trans-
forms and filtering in 1- and 2-D, simple spectral analysis, differential
equations, and simulations.

1-3 units, Aut (Mukerji)

GEOPHYS 120. Frontiers of Geophysical Research at Stanford:
Faculty L ectures—Required for new students entering the department.
Second-year and other graduate students may attend either for credit or
as auditors. Department and senior research staff lecturesintroduce the
frontiers of research problems and the methods being employed or
developed in the department and unique to department faculty and
students: what thecurrent researchis, why theresearchisimportant, what
methodol ogies and technologies are being used, and what the potential
impact of the results might be.
1-2 units, Aut (Harris)

GEOPHY S 130/231. Biological Oceanogr aphy—(Graduate students
register for 231; same as EARTHSY S 130/230.) Required for Earth
Systems students in the oceans track. Interdisciplinary look at how
oceanic environments control the form and function of marine life.
Topics: distributions of planktonic production and abundance, nutrient
cycling, theroleof ocean biology in the climate system, expected effects
of climate changes on ocean biology. Possible local field trips on
weekends. Prerequisites: BIOSCI 43 and GES 8 or equivalent.
2-4 units, Spr (Arrigo)

GEOPHY'S 140. Introduction to Remote Sensing—Global change
science as viewed using space remote sensing technology. Global
warming, ozonedepl etion, the hydrol ogic and carbon cycles, topograph-
ic mapping, and surface deformation. Physical concepts in remote
sensing. EM waves and geophysical information. Sensors studied: opti-
cal, near and thermal IR, active and passive microwave. GER:2b

3 units (Zebker) alternate years, given 2004-05

GEOPHYS 141/241. Remote Sensing of the Oceans—(Same as
EARTHSYS 141/241.) How to observe and interpret physical and
biological changes in the oceans using satellite technologies. Topics:
principlesof satellite remote sensing, classes of satellite remote sensors,
converting radiometric data into biological and physical quantities,
sensor calibration and validation, interpreting large-scal e oceanographic
features.
4 units, Win (Arrigo) alternate years, not given 2004-05

GEOPHYS 142. Remote Sensing of Land Use and Land Cover—
(Enroll in GES 142, EARTHSY S 142/242.)
4 units (Seto) alternate years, given 2004-05

GEOPHY S144. Fundamental sof Geogr aphiclnformation Systems
(GIS)—(Enroll in GES 144.)
4 units, Spr (Seto)

GEOPHYS 150. General Geophysics and Physics of the Earth—
Elementary study of gravitational, magnetic, seismic, and thermal prop-
ertiesof the earth. Earth’ scrust, mantle, core. Plate tectonics and mantle
convection. Probing earth structure with seismic waves. Measurements,
interpretation, and applications to earth structure and exploration. Pre-
requisites: calculus, first-year college physics.

3units, Aut (Sleep, Klemperer)

GEOPHY S 160. Waves—Topics: derivations of wave equations and
their solutionsin 1-D, 2-D, and 3-D; amplitude, polarization, phase and
group velocities, attenuation, and dispersion; reflection and transmission
at single and multiple interfaces; ray theory. Applications from acous-
tics, elastodynamics, and electromagnetics. Prerequisites: differential/
integral calculus and complex functions.

3units, Win (Harris, Claerbout, Beroza)

GEOPHYS 162. Laboratory Methods in Geophysics—L ectures,
laboratory experiments, and demonstrations explore principles and
measurements of geophysical properties such as velocity, attenuation,
porosity, permeability, el ectrical resistivity, and magnetic susceptibility.
A foundationfor conducting experimentsand for assessing accuracy and
variability in reported experimental data. No previous |aboratory
experience required.
1-3 units, Spr (Prasad)

GEOPHY S 180. Geophysical I nver se Problems—Fundamental con-
cepts of inverse theory, with application to geophysics. Inverses with
discrete and continuous models, generalized matrix inverses, resolving
kernels, regularization, use of prior information, singular value decom-
position, nonlinear inverse problems, back-projection techniques, and
linear programming. Application to seismic tomography, earthquake
location, migration, and fault-slip estimation. Prerequisite: MATH 103.
3 units (Beroza, Segall) alternate years, given 2004-05

GEOPHYS 182. Reflection Seismology—The principles of seismic
reflection profiling, focusing on methods of seismic dataacquisitionand
seismic data processing for hydrocarbon exploration.

3 units (Klemperer) alternate years, given 2004-05

GEOPHY S183. Reflection Seismology | nter pr etation—Thestructural
and stratigraphic interpretation of seismic reflection data, emphasizing
hydrocarbon trapsin two and three dimensions on industry data, includ-
ing workstation-based interpretation. Lecturesonly, 1 unit. Prerequisite:
182, or consent of instructor.

1-4 units (Klemperer, Graham) alter nate years, given 2004-05

GEOPHY S 184. Seismic Reflection Processing—Workshop experi-
encein computer processing of seismic reflection data. Studentsindivid-
ually processacommercial seismic reflection profilefrom field tapesto
migrated stack, usinginteractivesoftwareon aworkstation. Prerequisite:
consent of instructor.

3units, Aut (Klemperer) alternate years, not given 2004-05

GEOPHY S185. Resear ch Seminar Series—(Graduatestudentsregis-
ter for 385 series.) Limited to Geophysi csundergraduatesand coterminal
master’ s candidates. Undergraduates participate directly in an ongoing
research project: experimental and computational work, joining in read-
ing and study groups, giving seminar papers, and doing original research
for the undergraduate thesis. Prerequisite: consent of instructor.
1-2 units, Aut, Win, Spr
GEOPHY S 185A. Reflection Seismology—(Graduate students
register for 385A.) Research in reflection seismology and petroleum
prospecting.
(Biondi, Claerbout)
GEOPHY S185B. Environmental Geophysics—(Graduatestudents
register for 385B.) Research on the use of geophysical methods for
near-surface environmental problems.
(Knight)
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GEOPHY S 185C. Topicsin Biological Oceanogr aphy—(Gradu-
ate students register for 385C.) Research on biological processes of
theworld’ s oceans.

(Arrigo)
GEOPHY S185D. Tectonophysics—(Graduate studentsregister for
385D.) Researchininterdisciplinary problemsinvolving thestateand
movement of fluidsin the earth’ scrust.

(Nur)
GEOPHY S185E. T ectonics—(Graduatestudentsregister for 385E.)
Research ontheorigin, major structures, and tectoni c processesof the
earth’ scrust. Emphasisisonuseof deep seismicreflectionandrefrac-
tion data.

(Klemperer, Seep, Thompson)
GEOPHY S 185K. Crustal M echanics—(Graduate studentsregis-
ter for 385K.) Research in areas of petrophysics, seismology, insitu
stress, and subjectsrel ated to characterization of thephysical proper-
tiesof rock insitu.

(Zoback)
GEOPHY S 185L. Earthquake Seismology, Defor mation, and
Stress—(Graduate studentsregister for 385L.) Research on seismic
sourceprocesses, crustal stress, and deformation associated withfault-
ing and volcanism.

(Segall, Zoback, Beroza)
GEOPHY S 185S. Seismic Tomogr aphy—(Graduate studentsreg-
ister for 385S.) Researchin transmission and refl ection tomography,
includingtopicsonforward modeling, inversion, and dataacquisition.

(Harris)
GEOPHY S 185V. Por oelasticity—(Graduate students register for
385V.) Research on the mechanical properties of porous rocks: dy-
namic problemsof seismicvel ocity, dispersion, and attentuation; and
quasi-static problemsof faulting, fluid transport, crustal deformation,
and loss of porosity. Participants define, investigate, and present an
original problem of their own.

(Mavko)
GEOPHY S 185Y. Theoretical Ecology—(Same as BIOSCI 384;
graduate students register for 385Y.) Recent and classical research
papersinecol ogy, and presentation of work in progressby participants.

(Roughgarden)
GEOPHY S185Z. Radio Remote Sensing—(Graduate studentsreg-
ister for 385Z.) Research applications, especially crustal deformation
measurements. Recent instrumentation and system advancements.

(Zebker)

GEOPHY SICS190: Near -Sur faceGeophysics—A pplicationsof geo-
physical methods for imaging and characterizing the top 100 meters of
the Earth. Focus is on the use of electrical and seismic methods for
environmental and engineering applications. Introduction to the link
between electrical and elastic properties of rocks, soils, and sediments,
and their physical, chemical, and biological properties. Surface and
borehole methods used for data acquisition. Two-day, optional field
class with demonstrations of the use of geophysical equipment.
3units, Spr (Knight)

GEOPHY S197/297. I ndependent Study in Geogr aphiclnfor mation
Systems (Gl S)—(Graduate students register for 297.) Supervised re-
search and/or reading with written reports.

1-5 units, Aut, Win, Spr (Klemperer)

GEOPHYS 200. Fluids and Tectonics—Interdisciplinary problems
involving the state and movement of fluidsin the earth’ s crust: basics of
the coupling in porous and cracked rocks between chemical transport,
fluid flow, deformation and stress, and waves; applications to gas
hydrates under the oceans; pore pressure in faulting and aftershocks and
inthe earth’ scrust; dilatancy; permeability from seismic; aseismic plate
deformation; viscoelastic earthquake rebound; pore fluids and subduc-
tion; sediment transport and sei smic reflection; deformation by pressure
solution and stylolites; the opening of backarc basins, and time/space
patterns of large earthquakes. Prerequisite: consent of instructor.
3units, Spr (Nur) alternate years, not given 2004-05

GEOPHY S 202. Reservoir Geomechanics—Basic principles of rock
mechanicsand the state of stressand pore pressurein sedimentary basins
related to exploitation of hydrocarbon and geothermal reservoirs. Mech-
anisms of hydrocarbon migration, exploitation of fractured reservairs,
reservoir compaction and subsidence, hydraulic fracturing, utilization of
directional and horizontal drilling to optimize well stability.

3 units, Win (Zoback)

GEOPHY S 205. Honor s Program—Experimental, observational, or

theoretical honors project and thesisin geophysics under supervision of

afaculty member. Studentswho el ect to do an honorsthesisshould begin

planning it nolater than Winter Quarter of thejunior year. Prerequisites:

superior work in the earth sciences and approval of the department.
1-3 units, Aut, Win, Spr, Sum (Saff)

GEOPHY S 210. Basic Earth | maging—Echo seismogram recording
geometry, head waves, moveout, vel ocity estimation, making images of
complex shaped reflectors, migration by Fourier and integral methods.
Anti-aliasing. Dip moveout. Computer labs. See http://sep.stanford.edu/

sep/prof/.
3-4 units, Aut (Claerbout)

GEOPHYS 211. Environmental Soundings Image Estimation—
Imaging principlesexemplified by meansof imaging geophysical dataof
various uncomplicated types (bathymetry, altimetry, velocity, reflectiv-
ity). Adjoints, back projection, conjugate-gradient inversion, precondi-
tioning, multidimensional autoregression and spectral factorization, the
helical coordinate, and object-based programming. Common recurring
issues such as limited aperture, missing data, signal/noise segregation,
and nonstationary spectra. See http://sep.stanford.edu/sep/prof/.
3 units, Win (Claerbout)

GEOPHYS 215. Advanced Structural Geology and Rock
M echanics—(Enroll in CEE 297G, GES 215.)
3-5units, Aut (Pollard)

GEOPHY S 216. Rock Fracture Mechanics—(Enroll in GES 216.)
5 units, Sor (Pollard) alternate years, not given 2004-05

GEOPHYS 230. Advanced Topicsin Well Logging—(Same as PE-
TENG 230.) Designed to follow a course in basic well logging, and
assumes knowledge of standard practice and application of electric well
logs. State of the art tools and analyses; the technology, rock physical
basi s, and applications of each measurement. Hands-on computer-based
analyses illustrate instructional material. Guest speakers on specific
formation evaluation topics. Prerequisite: 130 or equivalent.
3 units, Sor (Lindblom)

GEOPHYS 233. Advanced Biological Oceanography—~For upper-

division undergraduates and graduate students. Themes vary from year

to year but include topics such as marine bio-optics, marine ecological

modeling, and phytoplankton primary production. Hands-on laboratory

and computer activities, and field trips into local waters. Prerequisite:

familiarity with concepts presented in GEOPHY S 130/231 or equivalent.
3-4 units, Spr (Arrigo)

GEOPHY S 240. Bor ehole Seismology—The study and application of

sei smic-acoustic wavesin and around boreholesfor application to sonic

well logging, crosswell seismic profiling, and vertical seismic profiling.

Topics: forward modeling, seismogram interpretation, data processing,

imaging, and inversion. Applicationsfrom reservoir and site characteriza-

tion studies and reservoir monitoring. Prerequisite: consent of instructor.
3units, Win (Harris) alternate years, not given 2004-05

GEOPHY S241. Practice of Geostatisticsand Seismic Data | ntegra-
tion—(Same as PETENG 241.) Students build a synthetic 3D fluvia
channel reservoir model withlayer depths, channel geometry, andfacies-
specific petrophysicand seismic properties, stressing the physical signif-
icance of geophysical data. Reference data set is sparsely sampled,
providing the sample data typically available for an actua reservoir
assessment. Geostatistical reservoir modeling uses well and seismic
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data, with results checked against the reference database. All software

provided (GSL 1B and SRBtools). Recommended: basic prior experience

with Unix, Matlab/Fortran programming. Prerequisite: PETENG 240.
3-4 units, Spr (Caers, Mukerji)

GEOPHY S255. Report on Energy I ndustry Training—Provideson-
the-job-training for master’s and doctoral degree students under the
guidance of experienced, on-site supervisors. Students must submit a
concise report detailing work activities, problems, assignment, and key
results. Prerequisite: written consent of adviser.

1-3 units, Aut, Win, Spr, Sum (Staff)

GEOPHYS 260. Rock Physics for Reservoir Characterization—
How to integrate well log and laboratory datato determine and theoret-
ically generalize rock physicstransforms between sediment wave prop-
erties (acoustic and elastic impendence), bulk properties (porosity,
lithology, texture, permeability), and pore fluid conditions (pore fluid
and pore pressure). These transforms are used in seismic interpretation
for reservoir properties, and selsmic forward modeling in what-if scenarios.
3units, Win (Dvorkin) alternate years, not given 2004-05

GEOPHY S262. Rock Physics—Propertiesof and processesinrocksas
related to geophysical exploration, crustal studies, and tectonic processes.
Emphasisis on wave velocities and attenuation, hydraulic permeability,
and electrical resistivity in rocks. Application to in situ problems, using
lab data and theoretical results.

3 units, Spr (Mavko)

GEOPHY S 265. Radar Remote Sensing: Fundamentals and Geo-
physical Application of Imaging Radar Systems—Topics include
radar system elements, theradar equation and signal tonoiseratio, signal
and image processing, range/Doppler algorithms, interferometric mea-
surements. Applications to crustal deformation, topographic mapping,
velocities of ice sheets and glaciers, polarimetry and terrain analysis.
Computational |abs give hands-on-experience with real data.
3 units, Spr (Zebker) alter nate years, not given 2004-05

GEOPHYS 280. 3-D Seismic Imaging—The principles of imaging
complex structuresin the Earth subsurface using 3-D reflection seismol -
ogy. Emphasis is on processing methodologies and algorithms, with
examplesof applicationsto field data. Topics: acquisition geometrics of
land and marine 3-D seismic surveys, timevs. depth imaging, migration
by Kirchhoff methods and by wave-equation methods, migration velocity
analysis, velocity model building, imaging irregularly sampled and
aliased data. Computational labsinvolve some programming. Lab for 3units.
2-3 units, Spr (Biondi)

GEOPHY S 287. Earthquake Seismology—Basic theoremsin el asto-

dynamics, Green’s functions, attenuation, wave propagation in layered

media, ray theory, seismic moment tensors, finite-source effects, kine-

maticsand dynamicsof earthquakes, engineering aspectsof seismology.
3 units (Beroza) alter nate years, given 2004-05

GEOPHY S 288. Crustal Defor mation—Earthquake and volcano de-
formation. Modern datacollection methods, including GPS, InSAR, and

borehole strain meters, haverevol utionized the study of earthquakesand
active volcanoes. The analytical methods used to interpret these data.
Topics include elastic dislocation theory; crack models of earthquakes
and volcanicdikes; dislocationsinlayered and el astically heterogeneous
earth models; viscoelasticity and postseismic rebound; plate boundary
deformation; dikes, sillsandinflating magmachambers; gravity changes
induced by deformation and elastogravitational coupling; effects of
topography on deformation; poroelasticity, subsidence due to fluid
withdrawal, coupled fluid flow and deformation; earthquake nucleation
and rate-state friction.
3units, Win (Segall) alternate years, not given 2004-05

GEOPHY S289. Global Positioning System in Earth Sciences—The
basics of GPS, emphasizing monitoring crustal deformation with a
precision of millimeters over baselines tens to thousands of kilometers
long. Applications: mapping with GIS systems, airborne gravity and
magnetic surveys, marine seismic and geophysical studies, mapping
atmospheric temperature and water content, measuring contemporary
plate motions, and deformation associated with active faulting and
volcanism.
3-5units, Win (Segall) alternate years, not given 2003-04

GEOPHY' S 290. Tectonophysics—The physics of faulting and plate
tectonics. Topics: plate driving forces, lithospheric rheology, crustal
faulting, and the state of stressin the lithosphere.

3 units (Zoback) alternate years, given 2004-05

GEOPHY S 327. The Glacial World—(Same as GES 327.) The envi-
ronmental changes that took place on Earth between the last glacia
maximum (LGM) and the present day. Focusis on the cause of the low
atmospheric CO, concentrations characteristic of the LGM and what
conditions might explain these reduced CO, levels. Literature from
variousdisciplinesthat illustrate, for example, how changesin sealevel,
marine primary production, ocean circulation, and elemental cycling
may have contributed to past global changes will be evaluated.
2-3units(Arrigo, Paytan) alternate years, given 2004-05

GEOPHY S 385. Resear ch Seminar Series—See 185 seriesfor offer-
ings and descriptions. Opportunity for advanced graduate students to
frame and pursueresearch or thesisresearch within the context of one of
the ongoing research projects in the department, and present thesis
research progress reports before a critical audience on a regular basis.
Prerequisite: consent of the instructor.

1-3 units, Aut, Win, Spr

GEOPHY' S 399. Teaching Experience in Geophysics—On-the-job

training in the teaching of geophysics. An opportunity to develop

problem sets and lab exercises, grade papers, and give occasional

lectures under the supervision of the regular instructor of a geophysics

course. Regular conferenceswithinstructor and with studentsintheclass

providethe student teacher with feedback about effectivenessin teaching.
2-4 units, Aut, Win, Spr, Sum (Staff)

GEOPHY S 400. Research in Geophysics
1-15 units, Aut, Win, Spr, Sum (Staff)

Thisfile has been excerpted from the Stanford Bulletin, 2003-04,
pages 68-72. Every effort hasbeen madeto ensureaccuracy; post-
press changes may have been made here. Contact the editor of the
bulletin at arod@stanfor d.edu with changesor corrections. Seethe
bulletin websiteat http://bulletin.stanford.edu for late changes.
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