COURSE OFFERINGS PROOF FALL 1991-92

GEO 319/PHY 319
Introduction to Geophysics

Professor: F. A. Dahlen

Description/Objectives: Properties of Earth’s gravitational and magnetic fields, tides, the
rotation of Earth. Seismicity and the mechanism of earthquakes. Seismic body waves,
surface waves, free oscillations. Structure and properties of Earth’s interior. Heat flow
and thermal evolution.

Sample Reading List:
D. Gubbins, Seismology and Plate Tectonics

Reading/Writing Assignments: One term paper due at end of semester.

Requirements/Grading:
Midterm Exam 20%

Take Home Final Exam 30%
Paper(s) 25%

Lab Reports 10%

Problem Sets 15%

Prerequisites: MAT 201 and PHY 104 or permission of instructor.
Other Information: In addition to lectures 3 days/week there will be a series of 3-hour

laboratories during the second half of the semester(purpose: working with seismic data).

Schedule:
Lecture: 10:00-10:50 MWF



Geology 319. Introduction to Geophysics
Syllabus

The Earth's gravitational field and the shape of the Earth, the geoid, the

theory of the hydrostatic shape, isostasy.

Heat flow, the thermal evolution of the oceanic lithosphere, depth vs. square

root of age and the geoid over mid-ocean ridges.
The tidal potential and the tidal response of the Earth and oceans, Love numbers.

Irregularities in the rotation of the Earth, the annual wobble and the Chandler

wobble, tidal friction and the evolution of the earth-moon system.
Midterm

Seismology and the physical properties of the Earth's interior, seismic body
waves and rays, travel times, seismic velocity distribution within the Earth,
Love and Rayleigh surface waves, phase and group velocity measurements, the
free oscillations of the Earth, Earth models and the seismological inverse

problem, anelasticity and the damping of seismic waves.

Earthquakes, seismicity, the nature of seismic focal mechanism, seismic moments
and stress drops, the level of stress in the lithosphere, earthquake pre-

diction, deep focus earthquakes, nuclear test ban verification.
Final

Grading: homework and laboratory exercises 25%, term paper 25%, midterm

exam 25%, final exam 25%



Gr219,  TIntroduction to Geonhysics

Peferences on reserve in 50 librarv

1. Hodern introductorv texthooks

Bolt, Bruce, Inside the Farth, 1982

Rott, M.U.P., The Interior of the Tarth, 1982,

Rrown, G. €. and Mussett, The Inaccessible Tarth, 1221

Cook, A. 1., Physics of the Rarth and Planets, 1973

Flder, John, The Towels of the Farth, 1976

Garland, G. D., Introduction to feophysics: Mantle, Core and Crust, 1971
P

Jacobs, J. A., A Texthook on Geonomy, 19274
9 2 »

Jacobs, .T. A., Russell, R. D. and Wilson, .J. T., Physics and Ceology,
2nd Bdition, 1974

0fficer, C. B., Introduction to Theoretical Geovnhvsics, 1974

Press, ¥, and Siever, R., FRarth, 1274

Stacev, 7. D., Physics of the Farth, 1969
o

Verhoosen, J., Turner, 7. J., Veiss, L. F., "Tahrhaftip, C. and Tvfe, W. S.,
The Farth: An Tntroduction to Phvsical Ceolosv, 1970

vl1lie, P, J., The Dvnamic Farth: Texthkook in %eosciences, 1971

N

. Modern more specialized treatises

Aki, ¥, and Richards, P. G., Nuantitative Seismolosv, vols. T and II, 1220

Bullen, ¥. T., The Rarth's Densitv, 19275

Cathles, L. M., The Viscositv of the Tarth's Mantle, 1975

Meiskanen, 1. A. and Yoritz, 1., Physical Geodesy, 1967

Jacobs, J. A., The Tarth's Core, 1975

Rasahara, ¥., Tarthauake Yechanics, 1251
9 3 9

Raula, V7
196

M., An Introduction to Planetarv Physics: The Terrestrial Tlanets,

23 e



Lambeck, K., The Farth's Variable Rotation, 1980

Lapwood, T. R. and Usami, T., Free Oscillations of the Farth, 1981

Clagsical treatises and textbooks

Rartels, J. (ed.), Handbuch der Physik, vol. XLVII, Geophysik, 1956

Bullen, %. K., An Introduction to the Theorv of Seismolopy, 3rd Edition, 1963

Coulomb, J. and Jobert, G., The Physical Constitution of the Farth, 1963

Darwin, G. H., The Tides and Kindred Phenomena in the Solar System,
1898, reprinted in 1962.

Gutenburg, B. and Richter, C. T., Seismicity of the Rarth, 1949

Jeffreys, 1., The Iarth, 4th Rdition, 1959:; 5th Edition, 1979

Munk, W. H. and MacDonald, G. J. F., The Rotation of the Tarth: A Geophysical
Discussion, 1960

Richter, C. F., Elementarv Seismology, 1958
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Wagner et al.: Improvement in the Geopotential

903

TABLE 2. Normalized Coefficients for Gem 7 and 8 TABLE 2. (continued)

4 m Gem 7 Gem 8 [ m Gem 7 Gem 8
C 2 0 -484.1646 -484.1646 (0 17 1 -0.0276 -0.0273
C 3 0 0.9588 0.9584 S 17 1 -0.0196 -0.0095
C 4 0 0.5400 0.5400 C 18 1 -0.0017 -0.0013
C 5 0 0.0675 0.0681 S 18 1 -0.0025 0.0024
C 6 0 -0.1507 -0.1505 C 19 1 -0.0398
C 7 0 0.0941 0.0933 S 19 1 -0,0115
C 8 0 0.0503 0.0501 C 20 1 -0.0158
C 9 0 0.0259 0.0262 S 20 1 -0.0360
C 10 0 0.0542 0.0540 C 21 1 -0.0052
C 11 0 -0.0452 -0.0444 S 21 1 0.0218
C 12 0 0.0359 0.0377 C 22 1 0.0190
C 13 0 0.0386 0.0365 S 22 1 0.0096
C 14 0 -0.0220 -0.0248 C 23 1 0.0078
C 15 0 0.0078 0.0102 S 23 1 0.0186
C 16 0 -0.0055 -0.0031 C 24 1 -0.0068
C 17 0 0.0122 0.0108 S 24 1 -0.0132
C 18 0 0.0082 0.0081 C 25 1 0.0189
C 19 0 0.0021 0.0016 S 25 1 -0.0032
C 20 0 0.0194 0.0181 C 2 2 2.4303 2.4345
C 21 0 0.0006 0.0023 S 2 2 -1.3946 -1.3953
C 22 0 -0.0023 0.0008 C 3 2 0.8972 0.8977
C 23 0 -0.0226 -0.0241 S 3 2 -0.6193 -0.6233
C 24 0 -0.0006 -0.0026 C 4 2 0.3465 0.3473
C 25 0 -0.0026 -0.0026 S 4 2 0.6623 0.6657
C 26 0 0.0092 0.0078 C 5 2 0.6622 0.6618
C 27 0 0.0039 0.0045 S 5 2 -0.3242 -0.3202
C 28 0 -0.0094 -0.0046 C 6 2 0.0481 0.0524
C 29 0 0.0021 0.0031 S 6 2 -0.3612 -0.3640
C 2 1 -0.0031 -0.0001 C 7 2 0.3263 0.3205
S 2 1 -0.0009 0.0003 S 7 2 0.1002 0.0949
C 3 1 2.0296 2.0317 C 8 2 0.0730 0.0736
S 3 1 0.2502 0.2496 S 8 2 0.0594 0.0704
C 4 1 -0.5326 -0.5374 C 9 2 0.0213 0.0373
S 4 1 -0.4711 -0.4738 S 9 2 -0.0337 -0.0280
C 5 1 -0.0624 -0.0647 C 10 2 -0.0758 -0.0663
S 5 1 -0.0840 -0.0835 S 10 2 -0.0366 -0.0512
C 6 1 -0.0788 -0.0714 C 11 2 0.0278 0.0140
S 6 1 0.0215 0.0300 S 11 2 -0.1044 -0.1119
C 7 1 0.2692 0.2716 C 12 2 0.0013 -0.0184
S 7 1 0.0937 0.0992 S 12 9 0.0123 0.0293
C 8 1 0.0295 0.0196 C 13 2 0.0355 0.0144
S 8 1 0.0520 0.0421 S 13 2 -0.0430 -0.0355
C 9 1 0.1517 0.1549 C 14 2 -0.0417 -0.0294
S 9 1 0.0272 0.0170 S 14 2 0.0085 -0.0027
C 10 1 0.0795 0.0901 C 15 2 -0.0053 0.0010
S 10 1 -0.1259 -0.1201 S 15 2 -0.0304 -0.0479
C 11 1 0.0209 0.0182 C 16 2 -0.0025 -0.0085
S 11 1 -0.0201 -0.0018 S 16 2 0.0231 0.0324
C 12 1 -0.0659 -0.0720 C 17 2 -0.0356
S 12 1 -0.0576 -0.0561 S 17 2 0.0353
C 13 1 -0.0502 -0.0263 C 18 2 0.0046
S 13 1 0.0543 0.0391 S 18 2 0.0167
C 14 1 -0.0199 -0.0016 C 19 2 0.0469
S 14 1 0.0552 0.0372 S 19 2 -0.0340
(6 15 1 0.0137 0.0113 C 20 2 -0.0230
S 15 1 0.0058 0.0021 S 20 2 0.0587
C 16 1 0.0156 0.0136 C 21 2 0.0044
S 16 1 -0.0039 0.0057 S 21 2 0.0153
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