BALL STATE UNIVERSITY, Fall 2026
COURSE NUMBER: GEOL 220
TITLE: EARTH MATERIALS
CREDIT HOURS: 3
INSTRUCTOR:   Eric Lange           Contact Information: eslange@bsu.edu; 765-205-8272; CS 331
The best way to contact me is by email. Email allows me to keep track of questions and helps ensure that I respond in a timely manner.  I will be able to respond by 5PM for questions asked before noon on workdays and by noon the next work day for questions asked in the afternoon or weekends.  Please use your Ball State-issued email address.
OFFICE HOURS: Wednesdays 10:00 AM to 1:00 PM or by appointment.
PREREQUISITES: GEOL 101 and/or GEOL 105, or permission of the department chairperson; CHEM 111 in parallel or permission of the department chairperson
COURSE DESCRIPTION:
This course introduces the student to the principles of crystallography and mineralogy, and the relationships of minerals to the composition and types of rocks of the Earth's crust.  Laboratory work is concerned with the identification of minerals and rocks by physical and optical properties, as well as the relationships between minerals in the rocks they form.
INTENDED AUDIENCE:
This course is designed for geology, environmental geoscience, and earth science majors and minors.
COURSE OBJECTIVES: Upon successfully completing the course, students should be able to explain and apply knowledge and skills central to the domain of professional geologists, including:
· Identify minerals based on their understanding of physical and chemical properties and use these identities to classify host materials.
· Analyze the mineral assemblage of a variety of earth materials and use this analysis to evaluate the origins and evolution of the material.
· Characterize basic relationships between minerals, and use this to interpret their growth, history, and chemical interactions.
· Recognize how minerals contribute to our understanding of Earth Systems across many geological sub-disciplines, including structural geology, sedimentology, environmental science, earth resources, and others.
REQUIRED TEXTBOOKS: 
· Klein and Philpotts (2017), Earth Materials: 2/E. Cambridge University Press. ISBN:  9781316608852
· Perkins and Henke (2004), Minerals in Thin Section, 2/E. Pearson Education, Inc. ISBN:  9780131420151 (note: this is also required for GEOL310 – Igneous and Metamorphic Petrology)
· A Guide to The Description and Classification of Rocks in The Field (available for free in Canvas as a PDF file)
OTHER REQUIRED MATERIALS:  
· Hand lens (10x) 
· Can be found on Amazon or any type of hobby store. Get 10x and at least a doublet for best viewing.
· Colored pencils 
· We have all you will need in a shared lab drawer, but you may want your own set.
COURSE POLICIES:
Participation and Timeliness: Regular participation and staying current with laboratory work are important for success in this course. Earth Materials is cumulative, and later exercises build upon skills developed earlier in the semester. Developing a regular routine for completing laboratory work will make the course considerably more manageable.  All assignments must be submitted by their stated deadlines, and students are responsible for material covered in laboratory whether or not they are able to attend. If you know you will miss a lab, please let me know in advance when possible so that we can make appropriate arrangements. If advance notice is not possible, contact me as soon as you can.
Disability Services Statement:  If you need accommodations due to a disability, please contact me as soon as possible. Ball State's Disability Services office coordinates services for students with disabilities. Documentation must be on file with Disability Services before accommodations can be provided. Contact Disability Services at 765-285-5293 or dsd@bsu.edu.
Students with Mental Health Concerns: If you are experiencing mental health concerns, telehealth services are available. Visit the Counseling Practicum Clinic at https://www.bsu.edu/academics/centersandinstitutes/practicum/referral or call 765-285-8047.
Commitment to Diversity:  Ball State University aspires to be a university that attracts and retains a diverse faculty, staff, and student body. We are committed to ensuring that all members of the community are welcome, through valuing the various experiences and worldviews represented at Ball State and among those we serve. We promote a culture of respect and civil discourse as expressed in our Beneficence Pledge and through university resources found at https://www.bsu.edu/campuslife/multiculturalcenter.
Academic Integrity: Students are expected to adhere to University guidelines as presented in the Code of Student Rights and Responsibilities as outlined in the student handbook.
COURSE WITHDRAWAL PERIOD:
For deadlines regarding change of course, individual course withdrawal, and grade submission for other parts of term, consult https://www.bsu.edu/about/administrativeoffices/registrar or call 765- 285-1722. 
LABORATORY POLICIES:
Petrographic Microscopes: Each student will be given a petrographic microscope to use for the semester.  These are highly specialized and sophisticated instruments for looking at minerals and rocks in thin section.  They cost up to $12,000 apiece and need to be treated with the utmost care.  Specific instructions on their proper use will be provided later in the semester.  The microscope must never be moved outside of the CS 319 class area.  Always lock your microscope in your cubby when you are finished for the day and NEVER keep your hydrochloric acid bottle (or any food or drink in your cubby).
Health and Safety:  As with any laboratory course, there are potential hazards associated with some of the materials used in this class. Some specimens contain heavy metals or other substances that can be harmful if ingested or inhaled. Always wash your hands thoroughly with soap and water (hand sanitizer does nothing for non-biological materials) after handling these materials. Disposable nitrile gloves will always be available for anyone who wishes to use them. Report any injuries or safety concerns to the instructor immediately.
After Hours:  This is a lab-intensive course, and you should expect to spend several hours each week working in the laboratory outside of scheduled class time. Mineral and rock identification are skills developed through repeated observation and practice, so this additional laboratory time is an important part of the course.  Your student ID will allow access to the classroom; you will additionally be provided with a key for the microscope room.  There are no other classes being taught in this room this semester, so students will be able to complete lab activities any time during the week.
Food and Drink:  Because students may spend extended periods working in the laboratory, food and drink are permitted in designated areas of the room. Food and drink should be kept away from specimens, chemicals, and petrographic microscopes. Always wash your hands thoroughly after handling specimens and before eating.
GEOLOGIC TIME SCALE:
The geologic time scale is the fundamental framework for understanding Earth's history. Knowing the eons, eras, periods, and epochs allows geologists to place rocks, fossils, geologic events, and Earth processes into chronological context and understand how they relate to one another. A working knowledge of geologic time is therefore essential for interpreting Earth history and communicating effectively across all areas of geology.  Because of this, it is crucial that geology students learn the names and relative ages of these time boundaries as well as a few key radiometric dates.  For this reason, there will be a geologic time scale test that will be offered multiple times in-class during the semester.  100 points (see COURSE GRADING section) will be awarded upon the successful completion of this test.
CLASS FIELD TRIP:
There will be an optional field trip for this class over the university's Fall Break.  Later in the semester, a lab-based alternative assignment will be given for the students who do not wish to or are unable to join us.  The trip will focus on the unusual Cretaceous alkaline magmatism of the Arkansas Alkaline Province, including the nepheline syenites of Granite Mountain, the exceptionally diverse alkaline and carbonatite-bearing intrusive complex at Magnet Cove, and the diamond-bearing lamproite at Crater of Diamonds (we get to keep anything we find here!).  We will also be visiting Hot Springs National Park.
STUDENT ASSESSMENT:  Your course grade will be determined by the accumulation of points from the activities described below. There are 1,000 points available in the course. 
GRADING SCALE: The grading scale follows university policy. 
>93 A              83-86 B          73-76 C         63-66 D
90-92 A-         80-83 B-        70-72 C-        60-62 D-
87-89 B+        77-79 C+       67-69 D+       <60 F
COURSE GRADING:
· 400 Points - Lab Exercises: This is a laboratory extensive course and 40% of the total potential points will be derived from these exercises.  There will be a total of 8 labs assigned throughout the semester.  Each lab is worth 25 points.  Four of the labs will be graded for completion (if you turn it in complete, you get full credit), these four labs will be available for you to use as a reference during your final lab practical exam.
· 100 Points - Quizzes: There will be 10 short, in-class or Canvas quizzes that will be used throughout the semester to reinforce particularly important concepts.  The dates of these can be found in the course schedule.
· 300 Points - Exams: There will be two in-class exams; a midterm (75 points) which will cover course concepts and a cumulative final lab practical exam (150 points) which will cover hand samples and thin sections of rocks and minerals.  An additional 75 points will come from a Canvas final exam.
· 100 Points – Field Trip: Participation in the class fieldtrip (or the alternative assignment) will be worth 100 points.
· 100 points – Geologic Time Scale: Students earn the full 100 points upon achieving a perfect score on the Geologic Time Scale test. The test will be offered multiple times during the semester, providing multiple opportunities to demonstrate mastery.
COURSE SCHEDULE:
The schedule below represents the anticipated progression of the course. Because the pace of individual topics and laboratory exercises may vary, the schedule is subject to minor changes during the semester. Any changes will be announced in class and through Canvas. Laboratory assignments will remain due two weeks after they are initially assigned.  Under Readings, KP = Klein & Philpotts, Earth Materials; GW = Grigsby & Weng, A Guide to the Description & Classification of Rocks in the Field. 
	Course Schedule

	Week
	Day
	Date
	Topic
	Readings
	What's Due

	1
	T
	08/25
	Class Introduction and Overview
	KP 1
	

	
	R
	08/27
	Materials of the Solid Earth
	KP 2
	

	2
	T
	09/01
	Quiz 1: Mineral Definition                                 
Mineral Identification
	KP 3
	

	
	R
	09/03
	Lab 1: Physical Properties of Minerals
	KP 4
	

	3
	T
	09/08
	Fundamentals of Crystal Structure
	KP 4
	

	
	R
	09/10
	Lab 2: Fundamentals of Crystal Structure
	KP 6
	

	4
	T
	09/15
	Quiz 2: Valence States                                 
Optical Mineralogy
	KP 6
	 

	
	R
	09/17
	Lab 3: Introduction to Optical Mineralogy
	
	Lab 1

	5
	T
	09/22
	Lab 3: Introduction to Optical Mineralogy
	
	 

	
	R
	09/24
	Quiz 3: Petrographic Microscope Parts         
Igneous Rocks-Minerals, Formation, Classification
	KP 7,9,10; GW I-2
	Lab 2

	6
	T
	09/29
	Igneous Rocks-Minerals, Formation, Classification
	KP 7,9,10; GW I-2
	 

	
	R
	10/01
	Quiz 4: Feldspars                                              
Igneous Rocks-Minerals, Formation, Classification
	
	Lab 3, 
Quiz 5: Mineral Classes

	7
	T
	10/06
	Carbonatite Geology
	
	

	
	R
	10/08
	Lab 4: Field Trip Introduction
	
	

	8
	T
	10/13
	Fall Break- No Classes
	
	

	
	R
	10/15
	Lab 5: Igneous Rocks and Minerals
	
	 

	9
	T
	10/20
	Quiz 6: Coordination Number and Polyhedron 
Catch-Up and Review Day
	
	Lab 4

	
	R
	10/22
	Catch-Up and Review Day
	
	Quiz 7: Igneous Rocks and Processes

	10
	T
	10/27
	MID TERM EXAM (Written)
	 
	

	
	R
	10/29
	Sedimentary Rocks-Minerals, Formation, Classification
	KP 11,12,13; GW II-2
	Lab 5

	11
	T
	11/03
	Sedimentary Rocks-Minerals, Formation, Classification
	KP 11,12,13; GW II-2
	

	
	R
	11/05
	Lab 6 Sedimentary Rocks and Their Minerals
	 
	

	12
	T
	11/10
	Metamorphic Rocks-Minerals, Formation, Classification
	KP 14,15; GW III-2
	Quiz 8: Sedimentary Rocks and Processes

	
	R
	11/12
	Metamorphic Rocks-Minerals, Formation, Classification
	KP 14,15; GW III-2
	

	13
	T
	11/17
	Lab 7 Metamorphic Rocks and Minerals
	 
	Lab 6

	
	R
	11/19
	Quiz 9: Metamorphic Facies
Economic Geology- Minerals, Formation, Classification
	KP 14,15
	

	14
	T
	11/24
	Economic Geology- Minerals, Formation, Classification
	KP 14,15
	

	
	R
	11/26
	Thanksgiving Break- No Classes
	
	

	15
	T
	12/01
	Lab 8 Economic Minerals
	K&P 16
	Lab 7

	
	R
	12/03
	Catch-Up and Review Day
	
	Quiz 10: Economic Geology

	16
	T
	12/08
	FINAL LAB PRACTICAL EXAM (9:45-11:45)
	
	Lab 8

	
	F
	12/11
	FINAL EXAM (Canvas)
	 
	Field Trip Alternative


 

