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Description:  

Geophysics is the application of physical principles to the study of the Earth’s structure 

and physical properties.  Exploration or applied geophysical techniques are used to 

determine the physical properties of the subsurface from measurements made by 

instrumentation placed on the surface or in boreholes in the ground.  These techniques 

were first developed as an aid in the exploration for mineral and petroleum deposits but 

in recent years, they have been increasingly applied to environmental problems such as 

hydrogeology and site remediation.  Applications of geophysical methods include the 

determination of subsurface stratigraphy and soil properties, characterization of 

groundwater flow and storage, the identification and tracing of hazardous substances and 

contaminants in the subsurface, the detection of buried objects and unexploded 

ordinance, the characterization of soil and bedrock properties for stability, and the 

exploration of the subsurface for valuable mineral and energy resources.   

 

Learning Objectives/Outcomes 

This course will provide an introduction to the basic field and interpretation methods 

used in exploration and environmental geophysics.  Topics include seismic methods, 

gravity and magnetic (potential fields), electrical and electromagnetic methods, ground 

penetrating radar (GPR) and borehole methods,.  The course includes 1-2 field trips to 

sites in Miami-Dade County and will also include exercises on data reduction, modeling, 

and interpretation.   

Prerequisites: GLY1010 or 3039, MAC 2311, PHY 2048 & 2049 or PHY 2053 & 2054 

Note: PHY 2049 or PHY 2054 may be taken concurrently with this course 

Internet Resources 

A course webpage will be maintained with Blackboard Learn.  This page will contain 

this syllabus, software, data, and lecture notes for the course.  



To access this resource, go to https://ecampus.fiu.edu/ and click on Blackboard Learn Login.  

Then click the Click Here to Login button and enter your FIU MyAccounts User Name and 

Password. Select 1131 - GLY4450 & GLY5495 - Environmental and Exploration Geophysics & 

Seminar in Geophysics - Sections U01 - Spring 2013 (unavailable - will be available Monday, 

January 7, 2013).  For help with Blackboard, click the Student Information tab or call the UTS 

Help Center at (305) 348-2284. 

https://ecampus.fiu.edu/
https://fiu.blackboard.com/webapps/portal/frameset.jsp?tab_tab_group_id=_2_1&url=%2Fwebapps%2Fblackboard%2Fexecute%2Flauncher%3Ftype%3DCourse%26id%3D_37120_1%26url%3D
https://fiu.blackboard.com/webapps/portal/frameset.jsp?tab_tab_group_id=_2_1&url=%2Fwebapps%2Fblackboard%2Fexecute%2Flauncher%3Ftype%3DCourse%26id%3D_37120_1%26url%3D


Tentative Schedule 

Week Topic Reading 

1  Introduction 

Seismic Waves 

 

Ch 1, Ch 2 

 

2 Seismic wave propagation 

Ex1:  Seismic Wave Propagation 

Ch 2, Ch 3 

3 Seismic refraction method 

Ex 2:  Seismic Refraction Method 

Ch 3 

4 Seismic reflection method 

Ex 3:  Seismic Reflection Method 

Ch 4 

5 Seismic Surveying  

Ex 4: Seismic Reflection Interpretation  

Ch 4 

6 Review 

Midterm (Seismic Methods, Chs. 1 - 4) 

Gravity on the Earth 

 

Ch 6 

7 Gravity surveying and reduction 

Regional gravity studies and anomalies 

Ex 5   Gravity Data Collection and Reduction 

Ch 6 

 

8 Gravity Anomalies Due to Simple Shapes 

2-D Gravity Anomalies 

Ex 6: Gravity Modeling 

Ch 6 

9 Earth Magnetism 

Magnetic surveying 

 

Ch 7 

10 Spring Break  

11 

 

Magnetic Anomalies 

Ex 7: Magnetic modeling  

Ch 7 

12 Electrical resistivity 

 

Ch 5 

13 

 

Electromagnetic methods 

Ex 8: Resistivity Modeling and Interpretation 

Ch 8 

14 

 

Ground Penetration Radar 

Ex 9: GPR interpretation  

Ch 8 

15 Borehole Methods 

Review and Questions 

TBA 
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