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GEOL 5101  Geology Seminar  
1 Semester Credit Hour (1 Lecture Hour)  
AN EXAMINATION OF CONCEPTS AND THEORIES IN GEOLOGY AND
THEIR LINKAGES TO OTHER DISCIPLINES SUCH AS ENVIRONMENTAL
SCIENCE, COMPUTER SCIENCE, GEOGRAPHIC INFORMATION SCIENCE,
AND EDUCATION. SEMINAR THEMES MAY VARY FROM YEAR TO YEAR.
MAY BE REPEATED FOR CREDIT BUT CREDIT MAY BE APPLIED ONLY
ONCE TOWARDS DEGREE.

GEOL 5308  Coastal Geoenvironments and Change  
3 Semester Credit Hours (3 Lecture Hours)  
INVESTIGATIONS OF THE ORIGIN, CHARACTER, AND PROCESSES OF
COASTAL GEOENVIRONMENTS WITH AN EMPHASIS ON TRACKING
HISTORICAL AND PROJECTING FUTURE CHANGES. INVOLVES
EXAMINATION OF THE INTERACTIONS OF GEOLOGICAL AND
BIOLOGICAL PROCESSES AND IMPACTS OF HUMAN ACTIVITIES
ON COASTAL DEPOSITIONAL SYSTEMS. INCLUDES APPLICATIONS
OF REMOTE SENSING, GROUND STUDIES, AND GIS FOR MAPPING
GEOENVIRONMENTS AND ANALYZING CHANGE. READINGS IN CURRENT
LITERATURE, DAY FIELD TRIPS, AND A PROJECT.

GEOL 5321  ADVANCED SOIL AND GROUNDWATER  
3 Semester Credit Hours (3 Lecture Hours)  
Advanced study of methods for restoring contaminated soil and
groundwater by examining the factors and processes influencing the
efficacy of remediation systems. An emphasis will be placed on the
scientific principles upon which soil and groundwater remediation is
based.

GEOL 5322  ADVANCED GEOPHYSICAL TECHNIQUES SEMINAR  
3 Semester Credit Hours (3 Lecture Hours)  
This graduate-level course is for coastal and marine system science and
environmental science majors and professional petroleum geologists
who would like a better understanding of advanced geophysical
techniques and principles available to geoscientist working subsurface
problems. The course will consist of an examination of current topics,
techniques, and software. New techniques and topics will be presented
by geology staff and visiting experts working in those fields.
Prerequisite: GEOL 4411 and 4322.

GEOL 5336  Groundwater Geochemistry  
3 Semester Credit Hours (3 Lecture Hours)  
PRINCIPLES OF THE GEOCHEMISTRY OF GROUNDWATER INCLUDING
CHEMICAL THERMODYNAMICS. CHARACTERIZATION OF THE
CHEMISTRY OF NATURAL AND CONTAMINATED GROUNDWATER.
CHEMICAL MEASUREMENTS, ANALYSES, AND CALCULATIONS.
INCLUDES READINGS IN CURRENT LITERATURE AND RESEARCH ON A
SELECTED TOPIC.
Prerequisite: GEOL 4444.

GEOL 5437  COMPUTER APPLICATIONS AND MODELING IN
HYDROGEOLOGY  
4 Semester Credit Hours (4 Lecture Hours)  
PRINCIPLES OF ANALYTICAL AND NUMERICAL MODELING IN
HYDROGEOLOGY. USE OF AVAILABLE SOFTWARE FOR AQUIFER TEST
SOLUTIONS, AQUIFER SIMULATION MODELING, AND MASS TRANSPORT.
COMPLETION OF MODELING PROJECTS. INCLUDES READINGS IN
CURRENT LITERATURE.
Prerequisite: GEOL 4444.
Co-requisite: SMTE 0094.  

GEOL 5438  Mass Transport Modeling in Hydrogeology  
4 Semester Credit Hours (4 Lecture Hours)  
PRINCIPLES OF NUMERICAL MODELING OF MASS TRANSPORT IN
GROUNDWATER SYSTEMS. USE OF SOFTWARE AND COMPUTER
SYSTEMS FOR NUMERICAL SIMULATIONS. LABORATORY TIME
DEVOTED TO COMPLETION OF MODELING PROJECTS. INCLUDES
READINGS IN CURRENT LITERATURE.
Prerequisite: GEOL 6437.
Co-requisite: SMTE 0094.  

GEOL 5490  Advanced Topics  
4 Semester Credit Hours (1-4 Lecture Hours, 1-4 Lab Hours)  
SUBJECT VARIES. ADVANCED TOPICS INCLUDING CURRENT
LITERATURE RESEARCH. MAY BE REPEATED FOR CREDIT WHEN
TOPICS ARE SUFFICIENTLY DIFFERENT.

GEOL 5596  Directed independent Study  
1-5 Semester Credit Hours  
STUDY IN AREAS OF CURRENT INTEREST.

GEOL 6321  Advanced Soil and Groundwater Restoration  
3 Semester Credit Hours (3 Lecture Hours)  
ADVANCED STUDY OF METHODS FOR RESTORING CONTAMINATED SOIL
AND GROUNDWATER BY EXAMINING THE FACTORS AND PROCESSES
INFLUENCING THE EFFICACY OF REMEDIATION SYSTEMS.  AN
EMPHASIS WILL BE PLACED ON THE SCIENTIFIC PRINCIPLES UPON
WHICH SOIL AND GROUNDWATER REMEDIATION IS BASED. CROSS
LISTED WITH ESCI 6321.

GEOL 6416  Advanced Geochemistry  
4 Semester Credit Hours (4 Lecture Hours)  
ADVANCED STUDY OF THE EARTH PROCESSES USING PRINCIPLES
OF CHEMICAL EQUILIBRIUM, THERMODYNAMICS, ISOTOPE
GEOCHEMISTRY AND ORGANIC GEOCHEMISTRY. APPLICATIONS OF
LOW-TEMPERATURE GEOCHEMISTRY TO GEOLOGIC PROBLEMS.
Prerequisite: CHEM 1311 and 1111 and (CHEM 1312 or 1112) and
MATH 2413 and GEOL 3414.

GEOL 6422  Advanced Geophysics  
4 Semester Credit Hours (3 Lecture Hours, 2 Lab Hours)  
ADVANCED TECHNIQUES TO ASSESS PHYSICAL PROPERTIES
AND PROCESSES OF THE EARTH. TOPICS INCLUDE EARTHQUAKE
SEISMOLOGY, REFRACTION AND REFLECTION SEISMOLOGY,
GRAVIMETRY, MAGNETISM, ELECTRICAL METHODS, AND
RADIOACTIVITY OF EARTH MATERIALS. APPLICATION OF GEOPHYSICAL
METHODS TO THE STUDY OF THE EARTH, IN OIL AND GAS
EXPLORATION, AND IN ECONOMIC AND ENVIRONMENTAL GEOLOGY.
Prerequisite: (GEOL 4421, PHYS 1401 or 2425) or (PHYS 1402 or 2426)
and (MATH 2413).

GEOL 6423  Advanced Seismic Methods  
4 Semester Credit Hours (3 Lecture Hours, 2 Lab Hours)  
ADVANCED METHODS FOR THE ACQUISITION, PROCESSING, AND
INTERPRETATION OF 2D AND 3D SEISMIC DATA. LECTURES AND
FIELD EXERCISES ARE COVERED. TOPICS INCLUDE CONCEPTUAL AND
HISTORICAL FOUNDATIONS OF MODERN REFLECTION SEISMOLOGY; AN
OVERVIEW OF SEISMIC WAVE PHENOMENA IN ACOUSTIC, ELASTIC, AND
POROUS MEDIA; ACQUISITION PRINCIPLES FOR LAND AND MARINE
SEISMIC SURVEYS; METHODS USED TO CREATE 2D AND 3D SEISMIC
IMAGES FROM FIELD DATA; CONCEPTS OF DIP MOVEOUT, PRESTACK
MIGRATION, AND DEPTH MIGRATION; CONCEPTS AND LIMITATIONS OF
3D SEISMIC INTERPRETATION FOR STRUCTURE, STRATIGRAPHY, AND
ROCK PROPERTY ESTIMATION; AND THE INTERPRETATION ROLE OF
ATTRIBUTES, IMPEDANCE ESTIMATION, AND AVO.
Prerequisite: GEOL 4322.
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GEOL 6424  Advanced Environmental and Engineering Geophysics  
4 Semester Credit Hours (3 Lecture Hours, 2 Lab Hours)  
ADVANCED GEOPHYSICAL TECHNIQUES FOR EXPLORING THE
SHALLOW SUBSURFACE FOR ENVIRONMENTAL AND ENGINEERING
PURPOSES. TOPICS INCLUDE SEISMIC, RESISTIVITY, GROUND
PENETRATING RADAR, ELECTROMAGNETIC, GRAVITY, AND MAGNETIC
METHODS. THIS COURSE INCLUDES BOTH LECTURES AND LABS (FIELD
EXERCISES) COMPONENTS.
Prerequisite: (PHYS 1401 or 2425) and (PHYS 1402 or 2426) and
(MATH 2413).

GEOL 6436  Principles of Petroleum Geology  
4 Semester Credit Hours (4 Lecture Hours)  
ADVANCED CONCEPTS OF PETROLEUM GEOLOGY AND TECHNIQUES
USED IN THE EXPLORATION AND PRODUCTION OF HYDROCARBON
SYSTEMS. LECTURES WILL COVER PRINCIPLES OF STRATIGRAPHY,
SEDIMENTOLOGY, HYDROCARBON GENERATION, HYDROCARBON-
TRAPPING MECHANISMS, RESERVOIR CHARACTERIZATION, SEISMIC
INTERPRETATION, WELL-LOG INTERPRETATION, AND GEOLOGIC RISK
ANALYSIS.
Prerequisite: GEOL 4411.

GEOL 6444  Advanced Hydrogeology  
4 Semester Credit Hours (3 Lecture Hours, 2 Lab Hours)  
ADVANCED STUDY OF HYDROGEOLOGY CONCEPTS NECESSARY
TO UNDERSTAND AND QUESTION THE HYDROLOGIC CYCLE, AND
SPECIFICALLY, SURFACE WATER FLOW; GROUNDWATER FLOW;
GROUNDWATER-SURFACE WATER INTERACTION; GROUNDWATER
SOURCES, OCCURRENCE, MOVEMENT, CONTAMINATION, AND
RESOURCES; AND ENVIRONMENTAL TOPICS OF INTEREST RELATED TO
WATER RESOURCES.
Prerequisite: CHEM 1311 and 1111 and (CHEM 1312 or 1112) and
MATH 2413 and GEOL 3414.


