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Geology (GEOL)
GEOL 121     Physical Geology (Lab)  (4)
A study of the geological features and processes that shape the earth's surface and subsurface. Lectures detail major components of the
earth and the dynamic processes that generate them (including rocks, minerals, fossils, mountain belts, ocean basins, tectonic activity,
magma formation, and climate change). Environmental issues related to geology (earthquakes, landslides, volcanic activity, groundwater
contamination, and coastal and stream erosion) are major topics of discussion. Field-oriented lab exercises utilize excellent geological
exposures of the Cumberland Plateau and the nearby Appalachian Mountains. Lecture, three hours; laboratory and field trips (including
one weekend trip).

GEOL 221     Mineralogy (Lab)  (4)
A study of the occurrence, crystal structure, chemistry, and origin of minerals, with special emphasis on geological environments that
form or modify them. Laboratory work includes hand-lens, microscopic, and X-ray diffraction analysis of minerals. Lecture, three
hours; laboratory and field work. Open only to juniors or seniors pursuing majors in forestry, geology, or natural resources and the environment. Prerequisite:
GEOL 121 and one geology course at the 200 level or higher.

GEOL 222     Historical Geology (Lab)  (4)
A study of the history of the earth, including its physical environments, the history of life, and the tectonic development of the earth
throughout geologic time as recorded in the rock record. Emphasis on North America and paleoenvironments of the Cumberland
Plateau. Lecture, three hours; laboratory and field trips. Prerequisite: GEOL 121.

GEOL 225     Sedimentology (Lab)  (4)
A study of sedimentary rocks and the processes that form them. Field and class studies stress the link between modern sedimentary
environments and their ancient counterparts. Emphasis on rocks of the Cumberland Plateau and other nearby areas. Lecture, three
hours; laboratory and field trips. Prerequisite: GEOL 121.

GEOL 230     Paleoecology  (4)
A study of individuals, populations, and communities of plants and animals of the geologic past: their taphonomic histories, interactions
with changing environments, and relationships to the sedimentary rock record. One weekend field trip. Prerequisite: GEOL 121.

GEOL 235     Earth Systems and Climate Change  (4)
A study of climate change, its causes, and the impact of such change on sea level, glacial regimes, and the development of life through
geologic time. Special emphasis on evidence for past and recent climate change. Prerequisite: GEOL 121.

GEOL 250     Special Topics  (2 or 4)
A seminar on a topic related to geology. May be taken more than once for credit. Prerequisite: GEOL 121.

GEOL 303     Soils (Lab)  (4)
A study of soils as they relate to land use, bedrock and geomorphology, site quality, and vegetation processes. Emphasizes field
interpretation of soils as one component of terrestrial ecosystems. Lecture, three hours; laboratory and field trips, three hours.
Prerequisite: FORS 121 or GEOL 121.

GEOL 305     Economic Geological Resources (Lab)  (4)
A study of economically valuable minerals and rocks (including metals, nonmetals, industrial minerals, and hydrocarbons) in terms of
their origin, tectonic settings, extraction, and use. Topics include global distribution and genesis of deposits in relation to plate tectonic
theory, prospecting techniques, mining methods, mining laws, economics of the mineral and petroleum industries, and environmental
problems associated with exploration and development. Lecture, three hours; laboratory and field trips. Open only to juniors or seniors pursuing
majors in geology or natural resources and the environment. Prerequisite: GEOL 121 and one geology course at the 200 level or higher.

GEOL 314     Hydrology (Lab)  (4)
Occurrence, movement, quality, and behavior of water in the hydrologic cycle with emphasis on surface and underground water.
Includes techniques and problems of measurement and utilization. Lectures, three hours; laboratory and field trips, three hours.
Prerequisite: GEOL 121.

GEOL 315     Watershed Contaminant Hydrology  (2)
This is a field and project-based course that investigates the movement of natural and man-made contaminants through the ground
water and surface water systems of watershed. Non-laboratory course. Prerequisite: GEOL 314.

GEOL 318     Geomorphology (Lab)  (4)
Geomorphology is the study of surficial landforms (erosional and depositional) and the processes that create them. This course
investigates major controls on landform development, geologic structures, lithology, and erosional/depositional processes. Significant
emphasis is on climatic, pedogenic (soil-related), and fluvial processes, with additional consideration given to glacial, eolian,
karst, weathering, and slope-related (mass-wasting) processes. Labs focus on describing and measuring landforms in the field
and quantitatively analyzing this data to understand better how local geomorphologic features form and evolve. Further course in
introductory physics highly recommended. Prerequisite: GEOL 121.
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GEOL 320     Igneous and Metamorphic Petrology (Lab)  (4)
Systematic study of the genesis, occurrence, composition, and classification of igneous and metamorphic rocks. Topics to include
origin and crystallization of different magma types, metamorphic processes, and tectonic environments specific to certain rock suites.
Laboratory work includes hand specimen and microscopic examination of igneous and metamorphic rock suites. Lecture, three hours;
laboratory and field trips. Prerequisite: GEOL 221.

GEOL 322     Geology of the Western United States  (4)
The course focuses on the geological evolution of the Colorado Plateau, the Rio Grande Rift, and the Rocky Mountains. Extensive use of
geologic maps and periodicals. An additional half course may be earned with successful completion of a field trip to the western United
States. Open only to juniors or seniors pursuing majors in forestry, geology, or natural resources and the environment. Prerequisite: One laboratory course in geology numbered
200 or above.

GEOL 323     Geology of the Western United States Field Trip  (2)
A detailed field notebook is kept by students on this three-week trip. Prerequisite: GEOL 322 and approval of the Geology of the Western United States Field
Trip program director.

GEOL 325     Field and Structural Geology (Lab)  (4)
A study of deformed rocks and an introduction to tectonics. Preparation and interpretation of geologic maps; solution of basic structural
problems. Field work emphasizes geologic mapping on the Cumberland Plateau and in more structurally deformed areas in eastern
Tennessee. Lecture, three hours. Prerequisite: GEOL 121.

GEOL 332     Oral Presentations  (2)
Oral presentations of important topics and published data in forestry, geology, and other environmental sciences. Course goal is to train
students through practice to give and critique oral presentations appropriate for scientific or other professional research. Each student
gives several presentations and formally critiques other presentations as part of the course. Open only to juniors or seniors pursuing majors in forestry,
geology, or natural resources and the environment. Prerequisite: FORS 121 or GEOL 121.

GEOL 411     Geochemistry of Natural Waters  (4)
A quantitative examination of the chemical processes that occur in aquatic environments, including precipitation, gas exchange,
acid-base, redox, complexation, and adsorption reactions. Emphasis is on equilibrium and steady-state calculations as a tool for
understanding the distribution and fate of inorganic chemical species in natural waters. Examples and case studies are used to address a
variety of water types (e.g., lakes, oceans, rivers, estuaries, groundwaters, and wastewaters), pollutant fate, and geochemistry. CHEM 311
and CHEM 352 recommended. Prerequisite: CHEM 102 or CHEM 111.

GEOL 432     Senior Field Project  (4)
An interdisciplinary field-based study of a selected portion of the university Domain or surrounding area. The primary focus of the
study is to conduct a detailed analysis of interrelationships between the project area's geology, forest cover, hydrology, archeology,
economics, history, and current use, and to use these parameters to critically evaluate the land-use issues of the area. Students produce
a professional-quality written report of their analysis and also orally present their results to department faculty and seniors. Open only to
seniors pursuing majors in forestry, geology, or natural resources and the environment. Prerequisite: GEOL 121.

GEOL 444     Independent Study  (2 or 4)
An opportunity for students to explore a topic of interest in an independent or directed manner. Prerequisite: Professor consent and prerequisite
override required.


