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COURSE NUMBER: GEOL 1121	COURSE TITLE: Physical Geology

CREDITS: 4

PRE-REQUISITES: Placement in ENG 1100

CO-REQUISITES: n/a

COURSE DESCRIPTION: This course provides a basic introduction to the principles and methods of Earth Science focusing on critical thinking, using the scientific method, and application to real world issues. Students will learn how the earth works through plate tectonics, learn about the relationships of rocks and minerals, geologic processes such as weathering and sedimentation, geologic hazards such as earthquakes and volcanoes, geologic time and age dating of rock, structural geology, the water cycle, natural resources, and global change and environmental geologic issues.

COURSE LEARNING OUTCOMES:
1. Students will explain and recall basic facts, principles, theories, and methods of modern geology including plate tectonics, terrestrial geology, earthquakes, volcanoes, weathering and erosion.
2. Students will describe and explain the significance of key events in the geological, hydrological, atmospheric and biological history of the earth as recorded in the earth’s rocks.
3. Students will be able to understand mountain building processes, as it relates to plate tectonics and structural geology.
4. Students will be able to discuss the inter-dependence of scientific and technological developments in measuring and modeling physical and chemical aspects of earth environments.
5. Students will explain the ways in which aspects of geology impact society. including describing the relationship between science and societal decision-making pertaining to natural hazards, natural resources, global climate and human sustainability.

OT36 LEARNING OUTCOMES:
1. Understand the basic facts, principles, theories and methods of modern science.

2. Explain how scientific principles are formulated, evaluated, and either modified or validated.
3. Use current models and theories to describe, explain, or predict natural phenomena.
4. Apply scientific methods of inquiry appropriate to the discipline to gather data and draw
evidence-based conclusions.
5. Demonstrate an understanding that scientific data must be reproducible but that it shows intrinsic variation and can have limitations.
6. Apply foundational knowledge and discipline-specific concepts to address issues or solve
problems.
7. Explain how scientific principles are used in understanding the modern world, and understand the impact of science on the contemporary world.
8. Gather, comprehend, apply and communicate credible information on scientific topics, evaluate evidence-based scientific arguments in a logical fashion, and distinguish between scientific and non-scientific evidence and explanations.

TAG LEARNING OUTCOMES:
1. Utilize the methods of scientific inquiry.
2. Explain characteristics of Earth systems, such as climate change.
3. Recognize properties and classifications of Earth materials and natural resources and understand their formation.
4. Describe surficial processes ad their rates including weathering, erosion, and landform evolution.
5. Recognize glacial and hydrologic systems and features.
6. Demonstrate an understanding of the development and application of the theory of plate tectonics.
7. Describe and recognize applications and impacts of Earth sciences to society.
8. Explain the origin of the Earth in the context of the Solar Nebula Theory and deep time as confirmed by radiometric dating.

LAB LEARNING OUTCOMES:
1. Describe and recognize physical samples of minerals and rocks to interpret topographic and geologic maps.
2. Demonstrate proper and safe use of experimental techniques and tools/instruments.

COURSE MATERIALS:
Marshak, S., 2021. Essentials of Geology. 7th edition. (e-book)

Smart Work 5. The code will allow you access to the Mastering Geology website and all the HWQs.

Richardson, J.G., 2023. Physical Geology Laboratory Manual. Top Hat Publishing. (digital lab manual)

STANDARDS AND METHODS FOR EVALUATION:
Columbus State Community College is committed to assessment (measurement) of student achievement of academic outcomes. This process addresses the issues of what you need to learn in your program of study and if you are learning what you need to learn. The assessment program at Columbus State has four specific and interrelated purposes:
1. to improve student academic achievement;
2. to improve teaching strategies;
3. to document successes and identify opportunities for program improvement;
4. to provide evidence for institutional effectiveness.
In class, you are assessed and graded on your achievement of the outcomes for this course. You may also be required to participate in broader assessment activities.

COLLEGE SYLLABUS STATEMENTS
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.

UNITS OF INSTRUCTION, OUTCOMES AND ASSESSMENT ALIGNMENT:

Week 1
Unit of Instruction: Introduction to Physical Geology, the Theory of Plate Tectonics Course Learning Outcomes: Students will be able to describe the major branches of geology, identify the major components of the Earth system and explain how they interact, describe how the scientific method is used in geology, explain the theory of plate tectonics, and identify examples of each type of plate boundaries.
OT36 Learning Outcomes: 1,2,3,4,7,8
TAG Learning Outcomes: 1,6,7
Assessment Methods: SmartWork 5 assignment, plate tectonics laboratory exercises: convergent/ subduction rates, plate movement calculations, and seafloor age exercises.

Week 2
Unit of Instruction: Atoms, Elements, and Minerals: Structure & Formation
Course Learning Outcomes: Students will be able to identify the most common elements in Earth’s crust and the major rock-forming mineral families. They will name key silicate minerals, describe their molecular structures, and explain their economic uses. Additionally, students will use physical and chemical characteristics to identify common rock-forming minerals.
OT36 Learning Outcomes: 1,2,5,8
TAG Learning Outcomes: 1,3,7
Assessment Methods: SmartWork 5 assignment, mineral identification exercise: hardness, streak, cleavage, etc.

Week 3
Unit of Instruction: Volcanism, Intrusive Activity, and Igneous Rock Formation Course Learning Outcomes: Students will be able to identify intrusive igneous bodies based on their size and relationship to surrounding country rock and describe the characteristics of extrusive igneous rocks. They will explain how magma chemistry influences eruption style and identify different types of volcanoes by their size, shape, and composition, providing specific examples. Students will relate volcanic activity to plate tectonics and evaluate both the hazards and benefits of volcanism.
OT36 Learning Outcomes: 1,2,5,8
TAG Learning Outcomes: 1,3,6,7
Assessment Methods: SmartWork 5 assignments, laboratory exercises: volcanic eruptions and associated hazards, igneous rock identification, and exercises exploring Bowen’s Reaction Series.

Week 4
Unit of Instruction: Weathering, Sediments, and Sedimentary Rocks
Course Learning Outcomes: Students will be able to describe the weathering process, discuss the relationship between weathering and the earth systems, differentiate

between mechanical and chemical weathering, discuss the processes that cause mechanical weathering, discuss the processes involved in chemical weathering, identify the end products of weathering. Students will be able to describe the processes involved in the formation of sedimentary rocks, explain the process of lithification, describe the three types of sediments, discuss the formation of the three types of sedimentary rocks, and describe the methods used to classify a sedimentary rock as detrital (clastic), chemical, or biochemical. Students will be able to identify sedimentary rocks in the laboratory based on composition and texture and to infer their history of transport and depositional environment and identify sedimentary structures.
OT36 Learning Outcomes: 1,2,5,8
TAG Learning Outcomes: 1,3,4,7
Assessment Methods: SmartWork 5 assignments, laboratory exercises: different types of weathering, weathering and climate, and identifying different types of sedimentary rocks and the depositional environments in which they form.

Week 5
Unit of Instruction: Metamorphism and Metamorphic Rocks
Course Learning Outcomes: Students will be able to define metamorphism and describe the three primary agents of metamorphic change, along with the transformations each cause. They will discuss different types of foliations with examples, identify common nonfoliated metamorphic rocks, and explain how index minerals are used to determine metamorphic grade.
OT36 Learning Outcomes: 1,2,5,8
TAG Learning Outcomes: 1,3,4,7
Assessment Methods: SmartWork 5 assignments, laboratory exercises: explore the different types of metamorphism and identify various foliated and non-foliated metamorphic rocks. (Examination #1)

Week 6
Unit of Instruction: Geologic Time and the Geologic Time Scale
Course Learning Outcomes: Students will be able to discuss earlier attempts to determine the age of Earth, describe radioactive decay, describe radiometric dating and how it can be used to date rocks, perform calculations using half-lives of radioactive isotopes to determine ages of rocks, discuss the development of the geologic time scale, and describe the major subdivisions of the geologic time scale and the noteworthy life or event associated with each era.
OT36 Learning Outcomes: 1,2,7,8
TAG Learning Outcomes: 1,2,4,5,8
Assessment Methods: SmartWork 5 assignments, laboratory exercises: problems involving the half-life of elements and absolute age dating, along with exercises in relative age dating that incorporate concepts such as cross-cutting relationships, inclusions, and Steno’s Principles.

Week 7
Unit of Instruction: Glaciations Through Time and Glaciers
Course Learning Outcomes: Students will be able to describe how glaciers form and move and distinguish between alpine and continental glaciation. They will explain how glaciers erode the landscape, identify features formed by glacial erosion and deposition, and discuss the development of the theory of ice ages. Students will also examine the direct and indirect effects of the Pleistocene and earlier ice ages, and analyze the causes of climate change, including the role of Milankovitch cycles.
OT36 Learning Outcomes: 1,5,7,8
TAG Learning Outcomes: 1,2,4,5
Assessment Methods: SmartWork 5 assignments, laboratory exercises: identification of alpine and continental glaciers, recognition of associated glacial landforms, and interpretation of Ohio’s glacial map.

Week 8
Unit of Instruction: Water On & Below the Surface; Streams and Groundwater Course Learning Outcomes: The unit will cover the differences between confined and unconfined aquifers, the geological conditions that create artesian wells, the effects of water table decline, and common sources of groundwater contamination. Students will be able to discuss the hydrologic cycle and define key concepts such as streams, drainage basins, and divides. They will describe the four major drainage patterns and the geological insights these patterns provide. Students will perform calculations to determine stream gradients and explore the factors influencing stream erosion and deposition. They will explain how streams erode and transport sediment, identify major types of stream deposits, and understand stream valley development, including the roles of downcutting and base level. Students will also explain the causes of floods, the concept of recurrence intervals, and the methods used to manage and control flooding. In addition, they will distinguish between porosity and permeability, describe the water table, and examine the movement of groundwater.
OT36 Learning Outcomes: 1,5,7,8
TAG Learning Outcomes: 1,2,4,5
Assessment Methods: SmartWork 5 assignments, laboratory exercises: stream drainage patterns, floods and floodplains, groundwater movement, and groundwater removal problems.

Week 9
Unit of Instruction: Wind Action: Deserts, Waves, Beaches, and Coastlines
Course Learning Outcomes: Students will be able to describe the characteristics and global distribution of deserts, including key features of deserts in the southwestern United States. They will explain the processes of wind erosion and sediment transport, the formation of dunes in relation to wind direction, and the distinguishing features of the four major types of dunes. The unit will also address the primary causes of desertification. In addition, students will explore wave formation and water movement

within waves, analyze how waves behave as they approach shallow water, and examine both erosional and depositional coastal features. They will identify man-made structures used to control shoreline erosion and deposition and differentiate between submergent and emergent coastlines.
OT36 Learning Outcomes: 1,5,7,8
TAG Learning Outcomes: 1,2,4,5,7
Assessment Methods: SmartWork 5 assignments, laboratory exercises: identification of dune types, analysis of coastline and beach evolution, and examination of long-term patterns of coastal and beach erosion.

Week 10
Unit of Instruction: Structural Geology and Associated Structures
Course Learning Outcomes: Students will be able to explain the difference between stress and strain and describe the three main types of stress. They will discuss the characteristics of elastic, ductile, and brittle deformation and interpret the information presented in geologic maps and cross-sections. Students will learn how to determine the strike and dip of rock layers and describe the formation and geometry of folds. They will identify different types of anticlines and synclines and recognize how these structures appear on geologic maps. The unit will also cover fault formation, including the definitions of footwall and hanging wall, the differences between normal and reverse faults, and the movement associated with strike-slip faults, including how to determine if a fault is right-lateral or left-lateral.
OT36 Learning Outcomes: 1,2,3,6,7,8
TAG Learning Outcomes: 1,4,6,7
Assessment Methods: SmartWork 5 assignments, laboratory exercises: interpretation of block diagrams and geologic maps, understanding of strike and dip, and use of 2D and 3D models to visualize and analyze subsurface geologic structures.

Week 11
Unit of Instruction: Earthquakes; Earth’s Interior, and Geophysical Properties Course Learning Outcomes: Students will be able to explain the causes of earthquakes and describe the elastic rebound theory. They will define key terms such as focus and epicenter, and distinguish between body waves and surface waves,
including the differences between P-waves and S-waves. Students will understand how a seismograph works and describe the procedure used to locate an earthquake’s epicenter. They will compare the Modified Mercalli, Richter, and moment magnitude scales and discuss the direct and indirect effects of earthquakes with examples.
Students will relate earthquake distribution to plate tectonics and explore techniques used for earthquake prediction. They will also examine geophysical methods used to study Earth’s interior, including seismic reflection and refraction, and understand how these methods reveal structural features such as the crust, mantle, and core. And students will explain the significance of seismic shadow zones, describe the

composition and characteristics of Earth’s internal layers, discuss the generation of Earth’s magnetic field, and examine the evidence for magnetic reversals.
OT36 Learning Outcomes: 1,2,3,6,7,8
TAG Learning Outcomes: 1,4,6,7
Assessment Methods: SmartWork 5 assignments, laboratory exercises: identification and interpretation of seismograms, application of triangulation techniques to locate earthquake epicenters, and completion of exercises involving the Richter and Mercalli scales. (Examination #2)

Week 12
Unit of Instruction: The Sea Floor & Paleomagnetism
Course Learning Outcomes: Students will be able to describe the methods used to study the seafloor and discuss the features and characteristics of active and passive continental margins. They will identify key oceanic features such as trenches, mid-ocean ridges, seamounts, guyots, and reefs, and explain the geologic activity associated with mid-ocean ridges. Students will explore the formation and significance of ophiolites and understand the roles of black and white smokers in oceanic systems. They will also apply the principles of paleomagnetism to support the theory of seafloor spreading and consider its implications for future applications.
OT36 Learning Outcomes: 1,2,3,6,7,8
TAG Learning Outcomes: 1,4,6,7
Assessment Methods: SmartWork 5 assignments, laboratory exercises: comparison of active and passive continental margins, exploration of seafloor spreading processes, and analysis and application of paleomagnetic data in understanding plate tectonics.

Week 13
Unit of Instruction: Mountain Building, Mountain Belts, and Continental Crust
Course Learning Outcomes: Students will be able to explain the evolution of plate tectonic theory and understand why it is considered the unifying theory of geology. They will discuss the various mechanisms proposed for plate motion and apply a systems approach to the study of mountains. Students will describe the characteristics of major mountain belts, examine the evolution of mountain ranges at convergent plate boundaries, and explain processes such as post-orogenic uplift and faulting. They will also explore how continents grow over time through mountain building and terrane accretion.
OT36 Learning Outcomes: 1,2,3,6,7,8
TAG Learning Outcomes: 1,4,6,7
Assessment Methods: SmartWork 5 assignments, laboratory exercises: surface and subsurface analysis of mountain belts through the interpretation of geologic maps and block diagrams.

Week 14
Unit of Instruction: Riches in the Rock
Course Learning Outcomes: Students will be able to describe the three types of geologic resources, describe the difference between renewable and nonrenewable resources, give examples of common renewable and nonrenewable resources, discuss the formation of coal, oil and natural gas, describe the major types of petroleum traps, discuss alternative energy sources to fossil fuels, explain how nuclear reactors work, discuss the advantages and disadvantages of nuclear power, discuss some of the limitations on developing geothermal, solar, tidal and wind power, explain the difference between biofuels and fossil fuels, discuss the difference between ores and other minerals, describe how the formation of ores is related to igneous and surface processes, discuss some environmental concerns associated with mining, describe some uses for nonmetallic resources, and discuss the conflict between increasing our standard of living and protecting the environment.
OT36 Learning Outcomes: 3,4,5,6,7,8
TAG Learning Outcomes: 1,4,6,7
Assessment Methods: SmartWork 5 assignments, laboratory exercises: calculating potential financial gains from the extraction of oil and natural gas and analyzing how regional availability of specific renewable resources affects energy production and usage across different parts of the country.

Week 15
Unit of Instruction: Changes in Earth Systems
Course Learning Outcomes: Students will learn and understand how changes are occurring in the Earth’s systems, primarily the atmospheric system and the climate system. Students will learn how this occurs naturally and anthropogenically, and what the changes mean going forward. They will also learn how these issues can be mitigated.
OT36 Learning Outcomes: 1,2,3,6,7,8
TAG Learning Outcomes: 1, 2,4,6,7
Assessment Methods: SmartWork 5 assignments, laboratory exercises: exploration of climate change and its impacts, including heightened storm intensity and frequency, rising sea levels, and their environmental and societal consequences.
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