GEOLOGY, BS

Program Description

The mission of the Geology Program is to provide integrated and process-
oriented curricula, based on fundamental scientific principles and
processes that enable graduates to pursue challenging careers and
maintain lifelong learning. The Geology Program is designed to serve
students majoring in geology and environmental science as well as
students in other fields who are interested in adding to their knowledge
of the Earth. Members of the geoscience faculty provide majors with

a broad overview of geologic processes while offering the opportunity
to pursue specialized knowledge in selected areas of geoscience in
preparation for graduate study and careers in government, industry, or
academia.

Students can earn a Bachelor of Science degree in Geology by following
the degree plan for geology majors as described below. Students
considering certification for 4-8 level science teaching should consult the
Science, Mathematics and Technology Education (SMTE) section of this
catalog.

Student Learning Outcomes

Students will:

+ show competence in scientific inquiry, writing, and oral presentation;

« demonstrate a broad understanding of major concepts central to the
geological sciences;

+ demonstrate competency and be able to apply field and laboratory
methods, perform data analysis, and utilize computer applications
relevant to the geological sciences;

be employable in geology-related fields, or able to continue their
education in graduate programs;

be able to evaluate and critically discuss issues related to geology
that impact society.

Fast Track from Bachelor's to Master's
Degree

The university allows the opportunity for high-achieving students to count
a select number of graduate credits toward their undergraduate degree
and thereby obtain a graduate degree at an accelerated pace. For more
information, see Fast Track Geology, BS and Environmental Science, MS
(http://catalog.tamucc.edu/undergraduate/science-engineering/fast-
track/fast-track-geology-bs-environmental-science-ms/).

General Requirements

The minimum requirement for a Bachelor of Science Degree in Geology is
a total of 120 hours, divided among the following areas:

Credit Hours

Core Curriculum Program 42
(http://catalog.tamucc.edu/
undergraduate/university-college/
programs/core-curriculum-

Requirements

program/)

First-Year Seminars (when 0-2
applicable)1

Supporting Courses 8

Geology, BS 1

Geology Core 42
Geology Tracks 28
Total Credit Hours 120-122

Full-time, first time in college students are required to take the first-
year seminars.

« UNIV 1101 First-Year Seminar | (1 sch)

« UNIV 1102 First-Year Seminar Il (1 sch)

Program Requirements

Code Title Hours
Full-time, First-year Students

UNIV 1101 First-Year Seminar | * 1
UNIV 1102 First-Year Seminar Il " 1
Core Curriculum Program

University Core Curriculum 42

Students majoring in Geology use the following:

MATH 2413  Calculus I (3 hrs Mathematics requirement, 1 hr
Component Area Option)

CHEM 1411  General Chemistry I (3 hrs Life/Physical Science
requirement/1 hr Component Area Option)

CHEM 1412  General Chemistry Il (3 hrs Life/Physical Science

requirement/1 hr Component Area Option)
Select one of the following:

PHYS 1401 General Physics | (3 hsr Component Area Option/1
hr Supporting courses)
PHYS 2425 University Physics | (3 hsr Component Area

Option/1 hr Supporting courses)
Supporting Courses

Supporting courses may not be taken on a pass/no pass (P/NP)
basis

CHEM 1411 General Chemistry | (included in University Core) *
CHEM 1412  General Chemistry Il (included in University Core)
PHYS 1401 General Physics | 4
Select one of the following: 4
PHYS 1402  General Physics Il (included in University Core)
PHYS 2425 University Physics | (included in University Core) !
PHYS 2426 University Physics Il ! 4
MATH 2413  Calculus | (included in University Core)
MATH 3342 Applied Probability and Statistics o 3
Geology Core
GEOL 1403 Physical Geology 4
GEOL 1404 Historical Geology 4
GEOL 2102 Undergraduate Seminar in Geology-Careers in the 1
Geosciences
or GEOL 2103 Undergraduate Seminar in Geology-Research in the
Geosciences
GEOL 3411 Mineralogy 4
GEOL 3326 Introduction to Geological Field Methods 3
GEOL 3414 IGNEOUS AND METAMORPHIC PETROLOGY 4
GEOL 4411 Sedimentation and Stratigraphy 4
GEOL 4421 Structural Geology 4
GEOL 4422 Geophysics 4
GEOL 4650 Field Geology 6
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GEOL 4444 Hydrogeology 4
or GEOL 4416 Introduction to Geochemistry

Tracks

Select one of the following Tracks: 28

General Geology Track (p. 2)
Geochemistry Track (p. 2)
Environmental Geology Track (p. 2)
Energy Resources Track (p. 3)

Total Hours 129

' Note that PHYS 2425 University Physics | (4 sch)/PHYS 2426

University Physics Il (4 sch) are required for some tracks and
PHYS 2426 University Physics Il (4 sch) required MATH 2414
Calculus Il (4 sch) as a prerequisite.

Online offering

Blended offering

General Geology Track

The General Geology track is designed to serve students majoring in
geology and environmental science as well as students in other fields
who are interested in a broad overview of geologic processes. In addition,
there are opportunities to pursue specialized knowledge in selected
areas of geoscience in preparation for graduate study and careers in
government, industry, or academia.

Code Title Hours
Designated Electives
Select 15 hours from the following: ! 15
GEOL 2222 Karst Geology and Paleoclimatology
GEOL 3329 Geology of National Parks
GEOL 3441 Invertebrate Paleontology
GEOL 3442 Geomorphology
GEOL 3443 Environmental Geology
GEOL 4316 Marine Geoscience
GEOL 4321 Introduction to Soil and Groundwater Restoration
GEOL 4326 Field Seminar in Geology
GEOL 4415 Economic Geology
GEOL 4430 Internship in Geology
GEOL 4436 Introduction to Petroleum Geology
GEOL 4490 Selected Topics
GEOL 4311 Paleoclimatology
GEOL 4444 Hydrogeology (if not taken in the Geology Core)
GEOL 4416 Introduction to Geochemistry (if not taken in the

Geology Core)
Approved Science Electives

Select 13 hours from Environmental Science, Chemistry, Geographic 13
Information Science, Engineering, Physics, Biology, Mathematics or
other appropriate area

Total Hours 28

" n choosing electives, students must make sure they meet the

University's 45 upper-division credit hour requirement.
See also the designated electives listed on the Geochemistry,
Environmental Geology and Energy Resources Tracks.

Geochemistry Track

The Geochemistry track focuses on the relationships between aqueous
solutions, equilibrium thermodynamics and kinetics, acid-base
equilibria, redox reactions, carbon chemistry, organic compounds,
biogeochemical cycles, microbial influences and geological processes.
These relationships are applied to understand the complex interactions
among the atmospheric, continental and marine environments.

Code Title Hours
Required Courses
GEOL 4416 Introduction to Geochemistry ! 4
CHEM 3418 Instrumental Analysis 4
Designated Electives
Select 24 hours from the following: 23 24

CHEM 3411 Organic Chemistry |

CHEM 4344  Chemical Oceanography

CHEM 4401 Biochemistry |

CHEM 4407  Advanced Inorganic Chemistry

CHEM 4443  Environmental Chemistry

ESCI 3202 Professional Skills

ESCI 3351 Oceanography

GEOL 4444 Hydrogeology

CHEM 3412  Organic Chemistry Il

CHEM 3417  Quantitative Analysis

CHEM 4423  Physical Chemistry |

CHEM 4490  Special Topics *

GEOL 4430 Internship in Geology

GEOL 4490 Selected Topics 5

GEOL 4496 Directed Independent Study
Total Hours 32

' 4 credit hours for the GEOL 4416 Introduction to Geochemistry (4

sch) are included in the Geology core and are not included in the total
for this selection.

2 In choosing electives, students must make sure they meet the
University’s 45 upper-division credit hour requirement.

3 Additional hours not listed may be approved by Faculty mentor.

4

CHEM 4490 Special Topics (4 sch) includes topics such as Organic
Geochemistry, Aquatic Chemistry, Stable Isotope Biogeochemistry.
GEOL 4490 Selected Topics (4 sch) includes Groundwater
Geochemistry.

Environmental Geology Track

The Environmental Geology track is designed to provide students with
a broad training for carriers in different aspects of the environmental
geosciences including: water resources, water quality, and the
hydrogeochemistry of natural waters.

Code Title Hours
Required Courses
PHYS 2425 University Physics | (included in University Core) !
PHYS 2426 University Physics Il (included in University Core) !
MATH 2414  Calculus Il (included in University Core) !
GEOL 3443 Environmental Geology 4
GEOL 4444 Hydrogeology 2 4

Designated Electives



Select 24 hours from the following: 34 24
GEOL 2222 Karst Geology and Paleoclimatology
GEOL 4321 Introduction to Soil and Groundwater Restoration
GEOL 4416 Introduction to Geochemistry
GEOL 4430 Internship in Geology
GEOL 4490 Selected Topics
GEOL 4496 Directed Independent Study
ATSC 4305 Remote Sensing S
ESCI 3351 Oceanography
ESCI 4301 Environmental Regulations
ESCI 4230 Oil Spill Prevention and Response Theory
ESCI 4335 Climate and Climate Variability
ESCI 4270 Hazardous Waste Operations and Emergency
Response Theory
ESCI 3202 Professional Skills
GISC 1470 Geospatial Systems |
GISC 2438 Geospatial Software Systems | 6
GISC 3300 Geospatial Mathematical Techniques 7
GISC 4431  Remote Sensing
Total Hours 32

' Note that PHYS 2425 University Physics | (4 sch)/PHYS 2426

University Physics Il (4 sch) and MATH 2414 Calculus Il (4 sch) are
required for some courses part of this track.

4 credit hours for the GEOL 4444 Hydrogeology (4 sch) are included
in the Geology core and are not included in the total for this section.
In choosing electives, students must make sure they meet the
University's 45 upper-division credit hour requirement.

Additional hours not listed may be approved by Faculty Mentor.
ATSC 4305 Remote Sensing (3 sch) has PHYS 2426 University
Physics Il (4 sch) as pre-requisite.

GISC 2438 Geospatial Software Systems | (4 sch) has GISC 1470
Geospatial Systems | (4 sch) & COSC 1435 Introduction to Problem
Solving with Computers | (4 sch) as pre-requisites.

GISC 3300 Geospatial Mathematical Techniques (3 sch) has

MATH 2413 Calculus | (4 sch) and MATH 2414 Calculus Il (4 sch) as
pre-requisites.

GISC 4431 Remote Sensing (4 sch) has GISC 3300 Geospatial
Mathematical Techniques (3 sch) as pre-requisite.

Energy Resources Track

The Energy Resources track offers the engineering and geology
background for exploration and production of hydrocarbons, gas hydrates
and renewable resources such as geothermal energy.

Code Title Hours
Required Courses
GEOL 4436 Introduction to Petroleum Geology 4
or ESCI 4490 Selected Topics
PHYS 2425 University Physics | (included in Supporting
courses) !
PHYS 2426 University Physics Il (included in Supporting
courses) !
MATH 2414 Calculus Il 4

Designated Electives

Geology, BS 3

Select 20-21 hours from the following: 23 20-21
ENGR 2325  Statics
ENGR2326  Dynamics *
ENGR 3316  Thermodynamics
GEOL 4430 Internship in Geology
GEOL 4490 Selected Topics
GEOL 4496 Directed Independent Study
Total Hours 28-29

' Must take PHYS 2425 University Physics | (4 sch) and PHYS 2426

University Physics Il (4 sch) in Supporting courses.

In choosing electives, students must make sure they meet the
University’s 45 upper-division credit hour requirement.

Engineering pre-requisite courses and/or additional hours not listed
may be aprroved by Faculty Mentor.

ENGR 2326 Dynamics (3 sch) has ENGR 2325 Statics (3

sch)/ENTC 2325 Statics (3 sch) as pre-requisite.

Optional Minor in Another Subject

Geology majors may choose to complete a minor in an approved subject.
Course requirements for the minor involve at least 18 semester hours,
and the content is specified by faculty in the minor field. Minors in
biology, chemistry, computer science, environmental science, geographic
information science, and mathematics are generally appropriate for
geology majors. Minors in other disciplines or combination minors may
be arranged in consultation with the academic advisor.

Courses

GEOL 1303 Essentials of Geology

3 Semester Credit Hours (3 Lecture Hours)

ONE-SEMESTER INTRODUCTORY EARTH SCIENCE COURSE FOR
STUDENTS MAJORING IN A NON-SCIENCE SUBJECT AREA. COVERS
BASIC GEOLOGIC MATERIAL AND CONCEPTS, SUCH AS MINERALS,
ROCKS, THE ROCK CYCLE, AND PLATE TECTONICS THEORY. ORIGIN,
COMPOSITION, AND EVOLUTION OF OUR PLANET, AS WELL AS THE
IMPORTANCE OF GEOLOGY IN EVERYDAY LIFE, INCLUDING GEOLOGIC
RESOURCES, GLOBAL CHANGE, EARTHQUAKES, AND VOLCANISM ARE
EXAMINED. THIS COURSE IS NOT RECOMMENDED FOR STUDENTS
MAJORING IN GEOLOGY OR ENVIRONMENTAL SCIENCES. COURSE
COUNTS TOWARD THE NATURAL SCIENCE COMPONENT OF THE CORE
CURRICULUM PROGRAM.

TCCNS: GEOL 1303

GEOL 1403 Physical Geology

4 Semester Credit Hours (4 Lecture Hours)

INTRODUCTION TO THE ORIGIN, CLASSIFICATION, AND COMPOSITION
OF EARTH MATERIALS. STUDY OF INTERNAL AND SURFACE
PROCESSES WHICH SHAPE AND MODIFY EARTH. LABORATORY
STUDIES OF MINERALS AND ROCKS, AS WELL AS TOPOGRAPHIC MAPS,
GEOLOGIC MAPS AND GEOLOGIC CROSS-SECTIONS.

Co-requisite: SMTE 0094.

TCCNS: GEOL 1403
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GEOL 1404 Historical Geology

4 Semester Credit Hours (4 Lecture Hours)

INTRODUCTION TO THE ORIGIN AND EVOLUTION OF EARTH AND
OTHER PLANETS. CHANGES IN THE FORM AND DISTRIBUTION OF
EARTH'S CONTINENTS AND OCEANS, AND SUCCESSION OF PLANTS
AND ANIMALS THROUGH GEOLOGIC TIME. LABORATORY STUDIES OF
FOSSILS, GEOLOGICAL MAPS, AND THE INTERPRETATION OF ANCIENT
ENVIRONMENTS OF ROCK FORMATION.

Prerequisite: GEOL 1403 or 1303.

Co-requisite: SMTE 0094.

TCCNS: GEOL 1404

GEOL 2102 Undergraduate Seminar in Geology-Careers in the
Geosciences

1 Semester Credit Hour (1 Lecture Hour)

INTRODUCTORY LEVEL SEMINAR FEATURING DIVERSE TOPICS AND
SPEAKERS. FOCUS ON CAREERS IN THE GEOSCIENCES AS WELL AS ON
HOW TO SUCCESSFULLY PLAN A COLLEGE CAREER. IN-HOUSE AS WELL
AS EXTERNAL SPEAKERS. MAY NOT BE REPEATED FOR CREDIT BUT
ATTENDANCE IN SUBSEQUENT SEMESTERS IS ENCOURAGED.

GEOL 2103 Undergraduate Seminar in Geology-Research in the
Geosciences

1 Semester Credit Hour (1 Lecture Hour)

INTRODUCTORY LEVEL SEMINAR FEATURING DIVERSE TOPICS AND
SPEAKERS. FOCUS ON CURRENT GEOLOGIC RESEARCH. IN-HOUSE
AS WELL AS EXTERNAL SPEAKERS. MAY NOT BE REPEATED FOR
CREDIT BUT ATTENDANCE IN SUBSEQUENT SEMESTERS IS HIGHLY
ENCOURAGED. CREDIT/NO CREDIT

GEOL 2222 Karst Geology and Paleoclimatology

2 Semester Credit Hours (1 Lecture Hour, 2 Lab Hours)

THIS COURSE DESCRIBES THE DIFFERENT TYPES OF CAVES AND
KARST ROCKS, THE WATER ROCK INTERACTIONS IN CARBONATE ROCK
SYSTEMS, AND IT EXPLAINS CAVE FORMATION VIA HYDROLOGICAL
AND GEOCHEMICAL PROCESSES. IT ALSO DEALS WITH HOW
SPELEOTHEM PROXIES SUCH AS OXYGEN AND CARBON STABLE
ISOTOPE, TRACE ELEMENTS, CARBONATE PETROGRAPHY ARE USED TO
DECIPHER PAST CHANGES IN CLIMATE.

GEOL 2490 Selected Topics

1-4 Semester Credit Hours (1-4 Lecture Hours, 6 Lab Hours)

MAY BE REPEATED FOR CREDIT IF TOPICS ARE SIGNIFICANTLY
DIFFERENT. SUBJECT MATERIAL VARIABLE. FACULTY APPROVAL
REQUIRED.

GEOL 3326 Introduction to Geological Field Methods

3 Semester Credit Hours (3 Lecture Hours)

INTRODUCTION TO THE BASIC TECHNIQUES OF GEOLOGICAL
FIELDWORK. NOTE TAKING IN THE FIELD, PROPER USE OF GEOLOGICAL
FIELD EQUIPMENT, MEASUREMENT AND DESCRIPTION OF ROCK
SECTIONS BY SEVERAL METHODS AND DEGREES OF DETAIL, PLUS
SMALL AREA MAPPING OF SEVERAL TYPES OF TERRAIN WITH
TOPOGRAPHIC MAPS. REPORTS, SECTIONS, AND MAPS WILL BE
PRODUCED FROM THE FIELD NOTES. FIELD TRIPS REQUIRED.
Prerequisite: GEOL 1403 and 1404 and (GEOL 3411 or 341 1*).

: May be taken concurrently.

Co-requisite: SMTE 0094.

GEOL 3329 Geology of National Parks

3 Semester Credit Hours (3 Lecture Hours)

INTRODUCTION TO THE REGIONAL GEOLOGY OF THE UNITED STATES
USING SELECTED U.S. NATIONAL PARKS REPRESENTING A WIDE
VARIETY OF GEOLOGIC SETTINGS AS EXAMPLES. APPLICATION OF
MAJOR GEOLOGIC PRINCIPLES AND BASIC GEOLOGIC CONCEPTS SUCH
AS PLATE TECTONICS, ROCK CYCLE, STRATIGRAPHY, AND GEOLOGIC
TIME.

Prerequisite: GEOL 1303, 1403 or 1404.

GEOL 3411 Mineralogy

4 Semester Credit Hours (4 Lecture Hours)

STUDY OF THE PHYSICAL AND CHEMICAL PROPERTIES OF MINERALS.
INTRODUCTION TO THE CRYSTALLOGRAPHY OF MINERALS, OPTICAL
MINERALOGY, AND THE USE OF THE POLARIZED LIGHT MICROSCOPE.
LABORATORY STUDY OF MINERAL IDENTIFICATION IN HAND
SPECIMENS AND THIN SECTIONS.

Prerequisite: GEOL 1403 and CHEM 1411 and (CHEM 1412 or 1412*).

* May be taken concurrently.

Co-requisite: SMTE 0094.

GEOL 3414 IGNEOUS AND METAMORPHIC PETROLOGY

4 Semester Credit Hours (3 Lecture Hours, 2 Lab Hours)

GENESIS AND OCCURRENCE OF IGNEOUS AND METAMORPHIC

ROCKS. MINERALOGICAL COMPOSITION AND THERMODYNAMICS

OF GEOLOGIC SYSTEMS. DETERMINATION OF ROCK TYPES IN HAND
SPECIMENS AND THIN SECTIONS.PREREQUISITES: GEOL 1403 -
PHYSICAL GEOLOGY, CHEM 1411 - GENERAL CHEMISTRY I*, CHEM 1412
- GENERAL CHEMISTRY I, GEOL 3411 - MINERALOGY.

Prerequisite: GEOL 1403, CHEM 1411, 1412 and GEOL 3411.
Co-requisite: SMTE 0094.

GEOL 3441 Invertebrate Paleontology

4 Semester Credit Hours (4 Lecture Hours)

MORPHOLOGY, CLASSIFICATION, AND PALEOECOLOGY OF FOSSIL
INVERTEBRATES. APPLICATIONS TO MARINE GEOLOGY INCLUDING
PALEOCEANOGRAPHY, STRATIGRAPHY, ECONOMIC GEOLOGY. FIELD
TRIP TO TEXAS INVERTEBRATE FOSSIL BEDS.

Prerequisite: GEOL 1404.

Co-requisite: SMTE 0094.

GEOL 3442 Geomorphology

4 Semester Credit Hours (3 Lecture Hours, 2 Lab Hours)

STUDY OF LANDSCAPES AND LANDFORMS AT THE SURFACE OF THE
EARTH, AND THE PROCESSES AND MECHANISMS BY WHICH THEY ARE
DEVELOPED.

Prerequisite: GEOL 1403.

Co-requisite: SMTE 0094.

GEOL 3443 Environmental Geology

4 Semester Credit Hours (4 Lecture Hours)

STUDY OF THE RELATIONSHIPS OF HUMANS TO EARTH'S PHYSICAL
ENVIRONMENT. GEOLOGIC ASPECTS OF WASTE DISPOSAL,
RESOURCES, CONSERVATION, LAND RECLAMATION, GEOLOGIC
HAZARDS, AND LAND-USE PLANNING.

Prerequisite: GEOL 1403.

Co-requisite: SMTE 0094.

GEOL 3490 Selected Topics

1-4 Semester Credit Hours (1-4 Lecture Hours)

MAY BE REPEATED FOR CREDIT IF TOPICS ARE SIGNIFICANTLY
DIFFERENT. SUBJECT MATERIALS VARIABLE.



GEOL 4050 Geology Field Safety Seminar

0 Semester Credit Hours

RESTRICTED TO GEOLOGY MAJORS ATTENDING FIELD CAMP.
STUDENTS REQUIRED TO MEET WITH GEOLOGY PROGRAM
COORDINATOR PRIOR TO REGISTRATION FOR THIS COURSE.

GEOL 4311 Paleoclimatology

3 Semester Credit Hours (3 Lecture Hours)

RECONSTRUCTION OF EARTH'S CLIMATE SYSTEM THROUGH TIME
USING NATURAL ARCHIVES AND PROXY EVIDENCE. FOCUS IS MOSTLY
TOWARDS THE QUATERNARY, THOUGH LONGER TIME SPANS WILL

BE CONSIDERED, TOO. MIXED FORMAT WITH LECTURES, HAND-ON
ACTIVITIES INVOLVING PALEOCLIMATE DATA SETS, AND SEMINAR-
STYLE READINGS AND DISCUSSIONS. PREREQUISITES:GEOL 1404 -
HISTORICAL GEOLOGY , GEOL 3441 - INVERTEBRATE PALEONTOLOGY
Prerequisite: GEOL 1404 and 3441.

GEOL 4316 Marine Geoscience

3 Semester Credit Hours (3 Lecture Hours)

INTRODUCTION TO THE GEOLOGY OF THE MARINE ENVIRONMENT.
REVIEW OF PLATE TECTONIC PROCESSES RELEVANT TO THE
EVOLUTION OF CONTINENTAL MARGINS AND PLATE BOUNDARIES;
GEOPHYSICS AND OCEAN MORPHOLOGY; GEOLOGY OF OCEAN CRUST;
CONTROLS ON THE TYPES, ORIGIN, AND DISTRIBUTION OF MARINE
SEDIMENTS; MARINE GEOCHEMISTRY; NEARSHORE GEOLOGICAL
PROCESSES AND THE CONTINENTAL SHELF; INTRODUCTION TO
PALEOCEANOGRAPHY; GLOBAL PALEOCEANOGRAPHIC EVOLUTION;
CRITICAL EVENTS IN OCEAN HISTORY. SPECIAL FOCUS ON THE GULF
OF MEXICO.

Prerequisite: GEOL 1403, 1404, CHEM 1411 and 1412.

GEOL 4321 Introduction to Soil and Groundwater Restoration

3 Semester Credit Hours (3 Lecture Hours)

INTRODUCTION TO 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.
PREREQUISITES: GEOL 1403 - PHYSICAL GEOLOGY , CHEM 1411

- GENERAL CHEMISTRY I*, CHEM 1412 - GENERAL CHEMISTRY

11, GEOL 3443 - ENVIRONMENTAL GEOLOGY OR EQUIVALENTS, AND/OR

WITH INSTRUCTOR'S PERMISSION. CROSS LISTED WITH ESCI 4321.

Prerequisite: (GEOL 1403, CHEM 1411, 1412 and GEOL 3443).

GEOL 4326 Field Seminar in Geology

3 Semester Credit Hours (4 Lecture Hours, 1 Lab Hour)

DESIGNED TO PREPARE STUDENTS FOR SUMMER FIELD CAMP. BASIC
TECHNIQUES OF GEOLOGIC MAPPING IN THE FIELD, DATA ANALYSIS
AND INTERPRETATION, AND REPORT WRITING.

Prerequisite: GEOL 4411 and 4421.

Co-requisite: SMTE 0094.

GEOL 4411 Sedimentation and Stratigraphy

4 Semester Credit Hours (3 Lecture Hours, 2 Lab Hours)

COMPOSITION AND ORIGIN OF SEDIMENTS AND SEDIMENTARY ROCKS.
DESCRIPTION AND CLASSIFICATION OF ROCKS IN HAND SPECIMEN.
PRINCIPLES OF STRATIGRAPHY, INCLUDING STRATIGRAPHIC UNITS
AND CORRELATION. FACIES MODELS FOR MAJOR DEPOSITIONAL
SYSTEMS. FIELD TRIPS.

Prerequisite: (GEOL 1403) and (GEOL 1404) and (GEOL 341 1*).

* May be taken concurrently.

Co-requisite: SMTE 0094.
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GEOL 4415 Economic Geology

4 Semester Credit Hours (4 Lecture Hours)

STUDY OF GEOLOGIC AND TECTONIC PARAMETERS OF MINERAL
AND METALS FORMATION. ORE GEOLOGY AND GEOCHEMISTRY.
MINING, PROCESSING, FABRICATION, AND MARKETING OF NATURAL
RESOURCES. FIELD TRIP TO MINING OPERATIONS.

Prerequisite: GEOL 1403 and 3411.

Co-requisite: SMTE 0094.

GEOL 4416 Introduction to Geochemistry

4 Semester Credit Hours (4 Lecture Hours)

INTRODUCTORY 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 1411, 1412, MATH 2413 and GEOL 3411.
Co-requisite: SMTE 0094.

GEOL 4421 Structural Geology

4 Semester Credit Hours (4 Lecture Hours)

PHYS 1401 GEOMETRIC AND QUANTITATIVE DESCRIPTION OF
DEFORMATION OF THE EARTH'S CRUST, MECHANICS OF BRITTLE AND
CRYSTAL-PLASTIC DEFORMATION PROCESSES OF EARTH MATERIALS,
INTRODUCTION TO CONTINUUM MECHANICS OF GEOLOGIC SYSTEMS,
CRUSTAL DEFORMATION FROM MICRO-SCALE TO GLOBAL TECTONICS.
LABORATORY INTRODUCES PRINCIPLES OF THREE-DIMENSIONAL DATA
REPRESENTATION AND ANALYSIS, GEOLOGIC MAP INTERPRETATION,
CROSS-SECTION TECHNIQUES, AND PROBLEMS IN STRESS AND
STRAIN ANALYSIS.

Prerequisite: GEOL 3411 and MATH 2413 and (PHYS 1401 or 2425).
Co-requisite: SMTE 0094.

GEOL 4422 Geophysics

4 Semester Credit Hours (3 Lecture Hours, 2 Lab Hours)
INTRODUCTION TO QUANTITATIVE 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) and (PHYS 1402 or 2426)
and (MATH 2413).

GEOL 4423 Seismic Methods

4 Semester Credit Hours (3 Lecture Hours, 2 Lab Hours)

INTRODUCTION TO 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 4424 Environmental and Engineering Geophysics

4 Semester Credit Hours (3 Lecture Hours, 2 Lab Hours)

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 4430 Internship in Geology

1-4 Semester Credit Hours

ONE TO FOUR SEMESTER HOURS OF CREDIT MAY BE EARNED BY
WORKING IN AN INTERNSHIP POSITION IN INDUSTRY, WITH LOCAL
GOVERNMENT, A PRIVATE FIRM, OR AN INDEPENDENT GEOLOGIST.

GEOL 4436 Introduction to Petroleum Geology

4 Semester Credit Hours (3 Lecture Hours, 2 Lab Hours)

BASIC CONCEPTS OF PETROLEUM GEOLOGY AND TECHNIQUES
USED IN THE EXPLORATION AND PRODUCTION OF HYDROCARBON
SYSTEMS. LECTURES AND LAB EXERCISES 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 or 4411

* May be taken concurrently.

Co-requisite: SMTE 0094.

GEOL 4444 Hydrogeology

4 Semester Credit Hours (4 Lecture Hours)

INTRODUCTION TO THE FUNDAMENTALS OF GROUNDWATER AND
SURFACE WATER FLOW; WELL HYDRAULICS AND EVALUATION

OF GROUNDWATER AS A RESOURCE; CHEMICAL PROPERTIES

OF GROUNDWATER AND GROUNDWATER CONTAMINATION;
GROUNDWATER AND THE ENVIRONMENT; AND GROUNDWATER
MODELING. THIS COURSE ALSO EXAMINES SOME OF THE TECHNIQUES
ASSOCIATED WITH FIELD HYDROGEOLOGY AND LABORATORY
METHODS IN HYDROGEOLOGY.

Prerequisite: GEOL 1403 and MATH 2413 and (PHYS 1401 or 2425).
Co-requisite: SMTE 0094.

GEOL 4490 Selected Topics

4 Semester Credit Hours (1-4 Lecture Hours, 1-4 Lab Hours)
MAY BE REPEATED FOR CREDIT IF TOPICS ARE SIGNIFICANTLY
DIFFERENT. SUBJECT MATERIALS VARIABLE.

GEOL 4496 Directed Independent Study

1-4 Semester Credit Hours

DIRECTED INDEPENDENT STUDY Requires a formal proposal of study
to be completed in advance of registration and to be approved by the
supervising faculty, the chairperson, and the Dean of the College.

GEOL 4649 Karst of the Yucatan Peninsula

6 Semester Credit Hours (3 Lecture Hours)

THIS COURSE DESCRIBES THE DIFFERENT TYPES OF CAVES AND
KARST ROCKS, THE WATER ROCK INTERACTIONS IN CARBONATE ROCK
SYSTEMS, AND IT EXPLAINS CAVE FORMATION VIA HYDROGEOLOGICAL
AND GEOCHEMICAL PROCESSES. IT OFFERS FIELD WORK EXPERIENCE
SUCH AS SAMPLE COLLECTION, DETERMINING FIELD PARAMETERS,
KARST AND CAVE SURVEYS, MEASURING SPRING DISCHARGES IN THE
YUCATAN PENINSULA OF MEXICO AND LABORATORY EXPERIENCE ON
THE TEXAS A&M UNIVERSITY-CORPUS CHRISTI CAMPUS.

Prerequisite: (GEOL 1403 and 4411) or GEOL 4444, 4416 or 4311.

GEOL 4650 Field Geology

6 Semester Credit Hours (12 Lab Hours)

FIELD COURSE INVOLVING PRACTICAL APPLICATION OF GEOLOGIC
PRINCIPLES TO FIELD PROBLEMS. LOCATIONS VISITED AND MATERIAL
COVERED DEPENDS ON HOSTING INSTITUTION. GENERALLY SHOULD
INCLUDE: MAPPING AND OUTCROP DATA COLLECTION; MEASUREMENT
OF STRATIGRAPHIC SECTIONS; MAPPING AND PREPARATION OF
GEOLOGIC CROSS-SECTIONS; PREPARATION OF GEOLOGIC REPORTS.
Prerequisite: GEOL 3326, 3414, 3441, 4411 and 4421.

Co-requisite: SMTE 0094.



