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Applied Geophysics 11 (Gravity & EM Exploartion and Well Logging)

HER 5T [ABl 52 R Department of Earth and Space Sciences

ESS302
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¥iiE English
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ME4E: yangdk@sustech. edu. cn

Hii%: 0755-88018695
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Dikun Yang, Department of Earth and Space Sciences
Email: yangdk@sustech. edu. cn

Tel: 0755-88018695

Office: Innovation Park #9-406B
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This course introduces how the vast interior of the earth at different scales can be imaged
by exciting and observing the gravitational field, the magnetic field and the electrical
field on the surface and inside the earth. Such technology has wide application in oil/gas

exploration, mineral exploration and environmental investigation.
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Upon completing the course, students will master the following knowledge:

1. The density of the earth medium and detection of gravity anomaly;

2. The magnetic susceptibility of the earth medium, induced magnetization, remnant
magnetization and magnetic exploration method;

3. The electrical conductivity of the earth medium and dc resistivity (ERT) method;

4. The response of the earth medium excited by an alternating electromagnetic field and EM
exploration method;

5. Geophysical well logging: electrical, acoustic and radioactive;

6. Application of gravity, magnetic, electrical and well logging methods
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)

Chapter 1: Introduction (2 hours)

Concept of physical properties of the earth, scale of investigation, application of
geophysical exploration

Chapter 2: Gravity survey (6 hours)

Density, gravity anomaly of geological objects, gravitometer, gravity gradiometry
correction of gravity data, gravity data modelling and inversion

Chapter 3: Magnetic survey (6 hours)

Magnetic susceptibility, induced and remnant magnetization, earth’ s magnetic field
magnetometer, magnetic data modelling and inversion

Chapter 4: Electrical resistivity tomography (6 hours)

Electrical resistivity, electrostatic problem and solution, ERT survey method, induced
polarization, data modelling and inversion

Chapter 5: Electromagnetic exploration (10 hours)

EM induction, frequency and time domain methods, - magnetotelluric, airborne EM,
surface/borehole method, marine EM, EM data modelling and inversion

Chapter 6: Geophysical well logging (6 hours)

Electrical, induction, acoustic and radioactive well logging, application of well logging
in oil/gas industry

Chapter 7: Geophysical inversion (4 hours)

Data processing, data uncertainty, numerical modelling and imaging

Chapter 8: Integrated geophysical approach (8 hours)

Case studies 1in groundwater exploration, mineral exploration, hydrocarbon exploration,
environment problems, joint inversion
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Telford, W.M., Geldart L.P., Sheriff, R.E., and Keys, D.A.
Cambridge University Press.

(1976), Applied geophysics,

PHETER

Type of
Assessment

H & Attendance
WEEAR

Class
Performance
NS

Quiz

IRIETIE Projects
RN
Assignments

HHER
Mid-Term Test

BARERA

Final Exam
HIARMR &G

Final
Presentation
He (THR\ERE
®E A B3P
=0

Others (The
above may be
modified as
necessary)

1843773\ GRADING SYSTEM

PP ASSESSMENT

HERBRETF N FHLLET
% of final Penalty
score

=

Notes

10

20

30

40

VA, +=HEFH] Letter Grading
0O B. Z&id4 ] GEE/ANEE) Pass/Fail Grading

P2 H At REVIEW AND APPROVAL

ARERECET U T ENZRESEIGET

This Course has been approved by the following person or committee of authority




