
Earth Sciences 1100 Autumn Semester 2019 

Professor Mark Kleffner                                                Office Hours 

Lecture: Science 100 – Tues/Thurs 8:00-9:20 am    Science 310D 

Lab: Science 115 – Mon 8:00 - 10:00 pm, 10:10 am – 12:10 pm  TR 10:00 - 11:00 am; WF 1:45 – 2:45pm and 

           anytime I am in my office, or by appointment: 

e-mail: kleffner.1@osu.edu       (567) 242-7177   

               

Text: None required; Any edition of Lutgens and Tarbuck, Essentials of Geology, would be a good reference text 

Lab Manual: Free online at http://lima.osu.edu/academics/earthSciences (NOT on Carmen), Laboratory Manual for 

Earth Sciences 1100. Edition for Lima Campus (download is on right-hand side of page as a pdf). 

Preview Materials – A: Laboratory Manual for Introductory Geology Open textbook by Bradley Deline, Randa Harris, 

and Karen Defend.  

https://web.ung.edu/media/university-

press/Laboratory%20Manual%20for%20Introductory%20Geology%20Updated%20082817.pdf?t=1510260756287 

B: https://nsidc.org/cryosphere/glaciers   

C: http://www.fossilmuseum.net/Paleobiology/Precambrian-Fossils.htm  

D: www.planet-earth2.com/resources/Chapter 13.2.pdf 

E: www.planet-earth2.com/resources/Chapter 13.3.pdf 

Preview Videos possible to watch prior to lectures are found at http://www.learner.org/resources/series78.html# 

(Annenberg Learner) Additional information about the videos is found on the last two pages of this syllabus. 

 

Earth Sciences 1100 Course Objectives: GEC Learning Goals and Objectives for a Natural Science (Physical Science) 

Course:  

a) GEC Category -- this course is in GEC Category 2. Breadth; A) Natural Sciences  

b) Statement about the goals of this GEC course -- "Goals of GEC Category 2, Natural Sciences: Natural Science 

coursework fosters students’ understanding of the principles, theories, and methods of modern science, the relationship 

between science and technology, the implications of scientific discoveries and the potential of science and technology 

to address problems of the contemporary world.  

        Expected Learning Outcomes of this GEC Natural Science course include:  

1. Students understand the basic facts, principles, theories, and methods of modern science.  

2. Students learn key events in the history of science.  

3. Students provide examples of the inter-dependence of scientific and technological developments.  

4. Students discuss social and philosophical implications of scientific discoveries and understand the  

       potential of science and technology to address problems of the contemporary world  

 

Earth Sciences 1100 Course Description: In Earth Sciences 1100 we will examine the basic facts, principles, theories, 

and methods of the modern earth sciences, with in-depth coverage of the topics listed in the schedule on this syllabus. In 

order to better understand the concepts and topics covered in Earth Sciences students will participate in hands-on activities 

in lecture and also complete nine lab exercises that complement lecture topics. 

 

Statement on Disability Services: The University strives to make all learning experiences as accessible as possible. If 

you anticipate or experience academic barriers based on a disability (including mental health, chronic or temporary 

medical conditions), please let me know privately as soon as you can such that we discuss accommodation options. To 

establish reasonable accommodations, you may want to register with Student Life Disability Services. After that 

registration, please make arrangements with me as soon as possible to review the recommended accommodations for you 

so that they may be implemented in a timely fashion. The contact information for our campus’ Disability Services 

follows:  

Karen Meyer, 154 Student Services Building; 419-995-8453; meyer.193@osu.edu. 

 

Statement on Academic Misconduct: It is the responsibility of the Committee on Academic Misconduct to investigate or 

establish procedures for the investigation of all reported cases of student academic misconduct. The term "academic 

misconduct" includes all forms of student academic misconduct wherever committed; illustrated by, but not limited to, 

cases of plagiarism and dishonest practices in connection with examinations. Instructors shall report all instances of 

alleged academic misconduct to the committee (Faculty Rule 3335-5-487). For additional information, see the Code of 

Student Conduct at http://studentconduct.osu.edu. 
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Statement on Sexual Misconduct/Relationship Violence:Title IX makes it clear that violence and harassment based on 

sex and gender are Civil Rights offenses subject to the same kinds of accountability and the same kinds of support applied 

to offenses against other protected categories (e.g., race). If you or someone you know has been sexually harassed or 

assaulted, you may find the appropriate resources at http://titleix.osu.edu or by contacting the Ohio State Title IX 

Coordinator, Kellie Brennan, at titleix@osu.edu. 

 

Statement on Counseling Services: PLEASE TAKE CARE OF YOURSELF (Mental Health Statement): As a student 

you may experience a range of issues that can cause barriers to learning, such as strained relationships, increased anxiety, 

alcohol/drug problems, feeling down, difficulty concentrating and/or lack of motivation. These mental health concerns or 

stressful events may lead to diminished academic performance or reduce a student’s ability to participate in daily 

activities. The Ohio State University offers services to assist you with addressing these and other concerns you may be 

experiencing.  

 

If you are or someone you know is suffering from any of the aforementioned conditions, you can learn more about the 

broad range of confidential mental health services available on campus via the Office of Student Life’s Counseling and 

Consultation Service (CCS) by visiting ccs.osu.edu. Should you find yourself experiencing personal difficulties, whether 

related to class or not, please know that you have access to confidential services provided by the OSU Lima Counseling 

and Consultation Service (LCCS). All current OSU Lima students are eligible for services at no charge. You may contact 

LCCS at 567/242-7158 (Samantha Haudenshield) or visit: https://lima.osu.edu/current-students/student-

life/counseling/services.html. You can reach an on-call counselor when Samantha is not available by calling 614-292-

5766.  

 

If you are thinking of harming yourself or need a safe, non-judgmental place to talk, or if you are worried about someone 

else and need advice about what to do, 24 hour emergency help is also available through the Suicide Prevention Hotline 

(Columbus: 614-221-5445 / National: 800-273-8255); or text (4hope to 741741); or at suicidepreventionlifeline.org  

 

Statement regarding Tobacco Free Campus policy: Ohio State has adopted a tobacco free policy that supports a 

healthy environment for all members of the campus community. The use of all types of tobacco products is prohibited in 

all university buildings and on all university-owned properties, including parking lots and all outside areas. The full policy 

can be found at http://hr.osu.edu/public/documents/policy/resources/720faq.pdf?t=2014724155314. 

 

Statement on University Expectations regarding 2:1 ratio of student effort: In an effort to establish educational 

standards and expectations for all institutions of higher education in the state, the Ohio Board of Regents has established 

formal guidelines to standardize the length of semesters, academic years, and define the practical meaning of each 

semester hour of credit. As part of these guidelines, the Board of Regents’ guidelines state that one semester credit hour 

will be awarded for a minimum of 750 minutes of formalized instruction, and that “students will be expected to work at 

out-of-class assignments on a regular basis, which, over the length of the course, would normally average two hours of 

out-of-class study for each hour of formal class activity.”  

 

OSU Lima Weather Delays and Cancellations Policy: The policy at Ohio State Lima is to remain open and operational 

for classes during times of difficult weather, even as local and regional schools delay or close, unless conditions are severe 

enough to endanger personal safety.   Individual safety for both students and faculty/staff is the highest priority, and every 

individual is free to make whatever decisions necessary to ensure personal safety. When weather conditions warrant 

closing the campus, we will try to get that information to the media by 6:00 a.m.  Local radio and television carry these 

announcements.  The Ohio State Lima web site (http://www.lima.ohio-state.edu/) also reports campus closings or delays. 

If weather forces a delay, classes will usually begin at noon.  Students and faculty/staff should report to the place 

they would normally be at noon.   Activities scheduled to begin on or after noon will be conducted in a normal 

manner with students held responsible for any material presented. Classes that start or end before noon will not be 

held.  

The following guideline will be in operation unless the decision has been made to close the campus:    

      If campus is open, all students are expected to make a reasonable effort to attend classes.  Any student feeling 

that travel would unduly endanger their safety may elect to not attend class, and should be allowed to make up the 

necessary work without penalty.  Students are accountable for any material and assignments missed during an 

absence without an official delay or announced cancellation. 
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Lecture/Lab/Exam/Holiday Schedule for Earth Sciences 1100 

 

Weeks                   Lecture/Laboratory Topics    Preview Materials                            

                  

August 20 - September 17   Course Organization, Introduction, Mineral Def.      A:140  

No Labs on 09/02: Labor Introduction to Rocks      

Day Holiday   Igneous Rocks #14         A:177-183,186-190 

      Sedimentary Rocks #17         A:227-233 

     LABS: 8/26 – Lecture during lab: Minerals 

      9/02 –  NO Lab/Labor Day Holiday      

  9/09 – Unit 1, Minerals and Their Properties 

  9/16 – Unit 2, Parts 1 and 2: Igneous Rocks and Sedimentary Rocks 

 

Tuesday, September 17: Exam #1: Will cover all lecture and lab topics from August 20 through September 16. 

 

September 19 - October 8  Metamorphic Rocks #18         A:216-271,276-278 

NO CLASS October 10:   Plate Tectonics #5 & #6          A:65-66,69,71-73,75-77,81 

Autumn Break 10/10-10/11 Rock Deformation           A:292-298 

     Earthquakes #9 & #25          A:313-321,324-325 

     Plutonic and Volcanic Activity #13     A:9.4-209-211; A:205-208,215-216,218-220 

    LABS: 9/23 – Lecture during lab – Metamorphic Rocks and Continental Drift 

     9/24 – Lab during lecture: Lab Unit 4A: Continental Drift  

     9/30 – Unit 3: Metamorphic Rocks 

     10/07 - Lecture during lab- Volcanic Activity 

 

Tuesday, October 8: Exam #2: Will cover all lecture and lab topics from September 19 through October 7. 

  

October 14 – November 7  Topographic Maps     A:41-45,46-49 

     Hydrologic Cycle: Running Water #19 & #20 A:91-97    

(NO CLASS October 14-15: Hydrologic Cycle: Groundwater #21    A:104-106,106-108  Professor 

Kleffner at AAPG  Hydrologic Cycle: Glaciers #23   B   

 Eastern Section meeting  LABS: 10/14 – NO Lab/Professor Kleffner at AAPG Eastern meeting  

      10/21: Lab 5A: Topographic Maps 

      10/28 – Unit 6: The Geologic Work of Running Water: Landscapes 

      11/04 – Unit 7: The Geologic Work of Glaciers: Landscapes     

 

Thursday, November 7: Exam #3: Will cover all lecture and lab topics from October 17 through November 5. 

 

November 12 - December 3 Fossils        

 NO CLASS November 11: Geologic Time #10      

 Veterans’ Day   Precambrian Life    C       

NO CLASS November 28: Early Paleozoic Life    D 

Thanksgiving   Late Paleozoic Life    D     

      Mesozoic Life     E  

     LABS: 11/11 –  NO Lab/Veterans’ Day Holiday 

      11/18 - Lab Unit 8: Relative Age Determinations and the Grand Canyon 

  11/25 – Lecture during lab – Early Paleozoic Life 

  12/02 - Lab Unit 9: Paleontology and Fossil Classification 

    

Final Exam is Tuesday, December 10: 8:00 AM – 9:45 AM in Science 100: Will cover all lecture and  

lab topics from November 12 through December 3. All Extra Credit, including Extra Credit Field Trip to Allen 

County Museum and All Make-up Labs Due No Later Than This Date. 

 

 



Grading: There will be three exams and a final.  Your best two exam grades will determine 60% (30% each) of your 

course grade.  NO MAKEUP EXAMS WILL BE GIVEN.  A missed exam will be considered the "dropped" exam.  The 

final will also determine 30% of your course grade.  The final will not be comprehensive.  It will only be over material 

covered after the third exam.  Completion of the nine lab units and submission of one “Geology in the News” item will 

determine the remaining 10% of your course grade.  If all nine lab units are completed and a “Geology in the News” item 

is submitted, you will receive a 100% for 10% of your course grade. Exams/final will consist of 35-45 questions, 

predominantly true-false, multiple-choice, and matching.  There will be a few fill-in-the-blank questions, with a maximum 

of 5 per exam/final. 

 

Grading Scale:  Exams and final will be graded on a positive curve, if necessary.  At the end of the course I will add up 

all of the points that you have accumulated for the course and use the following scale to assign final letter grades: 93+-

100  A;  91+-93   A-; 89+-91   B+; 80+-89   B;  78+-80   B-; 76+-78   C+; 65+-76   C; 63+-65   C-; 61+-63   D+; 50-61   

D;  <50  E  

 

Extra credit: The following is a list of all of the methods by which to earn extra credit in Earth Sciences 1100: 

 

Complete computer lab Unit 4B/Plate Tectonics. This may only be accomplished by using one of the    0.5 point                    

five computers in the geology museum/geology computer lab, which is Science 110.    

 

Complete computer lab Unit 5B/Topographic Maps. This may only be accomplished by using one    0.5 point             

of the five computers in the geology museum/geology computer lab, which is Science 110.   

 

Submit a second “Geology in the News” item or 1st “Geology in Your Life” item (Use provided form)   0.5 point 

 

Submit a third “Geology in the News” item or 1st or 2nd “Geology in Your Life” item (Use provided form)  0.5 point 

Serve as Class note taker. May serve twice and earn extra credit each time      0.5 point 

Visit the Allen County Museum and complete and submit the field trip questionnaire found at the end of  2.0 points 

the Lab Manual. You must sign the guest register when you enter the museum in order to be eligible for 

your submitted questionnaire to be evaluated. Questionnaire is graded, each answer is worth 0.02 points.  

Incorrect answers or no answers are subtracted from 2.0 points possible for the field trip questionnaire. 

 

There may also be additional campus activities for which your participation would earn you extra               0.5 point         

credit for this class. If there are, each activity you participate in will be worth 0.5 point. 

 

There will also be as many as three extra-credit quizzes, each worth 2.0 points, prior to each exam, and typically 

scheduled at the beginning of most Thursday class meetings. Quizzes will typically consist of two questions, one over the 

most recently covered topic and a second over preview material about the next topic to be covered. Points earned on each 

of the quizzes prior to the next exam will be added to the final score of the next exam. 

 

 



VIDEOS FOR PREVIEW http://www.learner.org/resources/series78.html# (Annenberg Learning web site) 

5. The Birth of a Theory  

In the 1960s, earth scientists developed the theory of plate tectonics. This program traces the development of plate 

tectonics, beginning with the contributions and methods of geologist Alfred Wegener. Sea-floor spreading, 

continental drift, paleomagnetism, and the primordial supercontinent Pangaea are some of the topics covered.  

6. Plate Dynamics  
This program examines the movement and interaction of tectonic plates, which account for a vast array of geologic 

formations and phenomena — from California's San Andreas Fault to the Rift Valley of eastern Africa. The 

program covers convergent boundaries, subduction, hotspots, and the debate over what drives plate motion. 

9. Earthquakes  
Showing actual footage of earthquakes and their aftermath, this program discusses the forces that fuel these 

massive events. Faults, waves, and the transfer of energy from the epicenter are explained, and histories of the 

seismograph and Richter scale are presented. The program also describes devices being developed to study — and 

eventually predict — earthquakes.  

10. Geologic Time  
To illustrate the immensity of geologic time, the entire span of Earth's existence is compressed down to a year. The 

timeline of major geologic events is superimposed onto the year for a condensed view of Earth's evolution. A 

relationship between this timeline and that of life on Earth is established, with fossils and radiocarbon dating 

playing a major role in the discovery.  

12. Minerals: The Materials of Earth  
Minerals have been indispensable to human civilization. This program looks at the variety of minerals, their atomic 

and crystalline structures, and their physical properties such as hardness and luster. Petrologists' methods of 

sectioning rocks are shown, and gems, precious metals, ore excavation, and the value of silicates are discussed.  

13. Volcanism  
Volcanoes provide clues about what is going on inside Earth. Animations illustrate volcanic processes and how 

plate boundaries are related to volcanism. The program also surveys the various types of eruptions, craters, cones 

and vents, lava domes, magma, and volcanic rock. The 1980 eruption of Mount St. Helens serves as one example.  

14. Intrusive Igneous Rocks  
Most magma does not extrude onto Earth's surface but cools slowly deep inside Earth. This magma seeps into 

crevices in existing rock to form intrusive igneous rocks. Experts provide a graphic illustration of this process and 

explain the types and textures of rocks such as granite, obsidian, and quartz. Once again, plate tectonics is shown 

to be involved in the process.  

17. Sedimentary Rocks: The Key to Past Environments  
This program returns to the Grand Canyon: its exposed layers of sedimentary rock allow scientists to peer into the 

geologic past. The movement of sediment and its deposition are covered, and the processes of lithification, 

compaction, and cementation that produce sedimentary rocks are explained. Organic components of rock are also 

discussed.  

18. Metamorphic Rocks  
The weight of a mountain creates enough pressure to recrystallize rock, thus creating metamorphic rocks. This 

program outlines the recrystallization process and the types of rock it can create — from claystone and slate to 

schist and garnet-bearing gneiss. The relationship of metamorphic rock to plate tectonics is also covered.  
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19. Running Water I: Rivers, Erosion and Deposition  
Rivers are the most common land feature on Earth and play a vital role in the sculpting of land. This program 

shows landscapes formed by rivers, the various types of rivers, the basic parts of a river, and how characteristics of 

rivers — their slope, channel, and discharge — erode and build the surrounding terrain. Aspects of flooding are 

also discussed.  

20. Running Water II: Landscape Evolution  
The Colorado River is a powerful geologic agent — powerful enough to have carved the Grand Canyon. This 

program focuses on how such carving takes place over time, looking at erosion and deposition processes as they 

relate to river characteristics and type of rock. The evolution of rivers is covered, along with efforts to prevent 

harmful consequences to humans.  

21. Groundwater  
Approximately three-quarters of Earth's surface is covered by water. But most fresh water comes from 

underground. Topics of this program include aquifers, rock porosity and permeability, artesian wells, the water 

table, cave formation, sinkholes, and how groundwater may become contaminated.  

23. Glaciers  
Many of the world's most beautiful landscapes were made by glaciers. This program shows how, explaining glacial 

formation, structure, movement, and methods of gouging and accumulating earth. The program provides images of 

glaciers and glacial landforms such as moraines, and discusses how study of glaciers may help us understand ice 

ages and the greenhouse effect.  

25. Living With Earth, Part I  
Scenes of San Francisco before the Loma Prieta earthquake introduce this program addressing how humans are 

learning to cope with earthquakes. Various groups and agencies are studying the San Andreas Fault and the 

damage caused along its path to better understand how earthquakes ravage the land. Methods of studying 

earthquakes are reviewed.  
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