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Geology of the Critical Zone (GEOL 170)
Fall 2013 

Instructor:  Dr. Sarah Fortner
(sfortner@wittenberg.edu)

Office:  125 Science Building

Phone:  327-7335

Meeting Time & Location: 

MF 12:40-1:40, W 12:40-4:30 

Office Hours:  MWF 10:10-11:10, M 1:40-2:40
Alternate weeks MW 11:30-12:30, & Tu/Th availability by appointment.
Course Summary: This course will include a transdisciplinary examination of Earth’s critical zone, the intersection between the geosphere, the biosphere, and the hydrosphere.  Understanding these interactions is critical to the sustainability of soil, water, and food resources. The examination of critical zone processes (water-biologic-geologic interactions) is applicable to many disciplines. To explore applications, students will work on critical zone issues of importance to Springfield, Ohio. 
This course will give students experience employing the scientific method. Laboratories (3hr/wk) will include fieldwork and inquiry-based activities. Students will also conduct research on environmental issues within their community and be responsible for conducting a community outreach project. This semester that will include evaluating potential urban wetland sites on vacant city lots. Recent research on scientific learning suggests that presenting facts to students is of less importance than helping them learn how acquire new information (e.g. Perkins, 2007*). Activities & lectures will encourage interaction and discussion between students. Students will solve problems and work together as real scientists do over memorizing facts (e.g. definitions and equations) that can easily be looked-up.

*Perkins, Dexter, 2007, On the Cutting Edge Teaching Mineralogy, Petrology, and Geochemistry: What Should Our Students Learn?, Elements, v.3, pp. 101-106.

Textbook:  No textbook, students will read from government websites (e.g. USGS, EPA) primary literature, or be provided excerpts from other sources.

Course Guiding Questions:  

1) What are critical zone interactions that sustain life?  

2) How is our knowledge of the critical zone important to society and decision-making?
3) How can we best communicate our understanding of science to the public?

Course Learning Goals:
1) Students will analyze critical zone interactions by conducting field tests, examining, creating and comparing data/figures.
2) Students will design a CZ sustainability project that fits their stakeholder needs using data that they collected and analyzed.

3) Students will communicate scientific information to a general public audience.
Grading:  

· 40% Assignments and  Blogs/Write-ups*individual or group
· 15% Agricultural Sustainability Fact Sheet (mid-term project)
· 15% Two Quizzes
· 30% Sustainability Project (including skills practiced in exercises and citing from peer-reviewed sources)
Policies:
-No late work 40% off if submitted any time after deadline without permission prior to deadline, you will not receive help from Dr. Fortner on late work. Seek permission beforehand if absolutely necessary.
-It is your job to look at the assignment criteria and ask for clarification prior to deadlines. 
-No academic misconduct will be tolerated.  Follow the guidelines laid out for you in each assignment (re: individual and group work). If you turn in team work, you must have actively contributed to team efforts.   
-No cell phones on during class unless used in a laboratory for calculations/data retrieval/field tools.
Dr. Fortner will announce assignments in class and post assignments them on Moodle.  You are responsible for keeping track of assignments.  They are not embedded in this syllabus.
Laboratory credits will be integrated throughout the course rather than designated on specific days. This format is designed to promote scientific inquiry. You will receive a minimum of 20 hours of laboratory credits fulfilling the B requirement.

Tentative Course Outline*** Dr. Fortner reserves the right to change this to best achieve our learning goals.
	WEEK


	TOPIC

	1 
Aug 26-30
	M Introduction, Meet and Greet, Expectations
W Making Observations (Distinct between people, how are observations/measurements standardized in science,  scales of study)

F Critical Zone Introduction:  (CZ forcings-climatic, anthropogenic, tectonic)

Blog post 1 assigned



	2 
Sept 2-6
	M Critical Zone overview: atmospheric, hydrologic and soil responses

W Minerals & Rocks (focus on Springfield, OH)
F Minerals & Rocks continued 

	           3

Sept 9-13
	M Management to alter critical zone interactions (including wetland examples)
W Wetland field trip (Olentangy River Wetland Park Tour from 1:50-3:00, leave campus at 12:40.)
F Meet with Springfield Stormwater Coordinator, Sky Schelle to think about creation of wetlands in vacant lots (soil properties important, these relate to hydrologic response)

Blog 2 assigned

	4
Sept 16-20
	MWF Agricultural Sustainability Module (examine soil properties, causes of erosion, climate forcing on erosion)


	5

Sept 23-27
	MWF Agricultural Sustainability Module 
Mid-term project assigned: Agricultural Sustainability Fact Sheet
F Meet with reference librarian Alisa Mizikar

	6
Sept 30-Oct 4
	M Role of wetlands in reducing erosion and nutrient impacts, rationale for potential creation of wetlands in Springfield (prepare for field)
W Small groups use GPS to document location of Infiltration measurements made in vacant lots, measure infiltration rates, examine soil properties, photo document site (with Sky Schelle)
F Computer time to use Google Earth to pin sample locations, follow-up reading and Blog post 3 assigned 

	7
Oct 7-11
	M No Class Dr. Fortner giving a talk on Agricultural Sustainability at IUPUI

W Deadline for Agricultural Sustainability Fact Sheet 
(W by the start of class)

W Return to vacant lot to sample soil carbon, get samples in drying rack 

F Use muffle oven to burn soil samples; plot sample locations in Google Earth 

	8
Oct 14-18
No class on M
	Time to work on finding references to support your project
WF: Sustainability Project: Exploring potential wetland creation in vacant lots, Springfield, Ohio. Background for grant assignment.

	9

Oct 21-25
No class on M

(Holiday)
	Monday October 21, Fall Holiday No class.
Nutrients in the Great Miami Watershed (rationale for improving regional water quality through low impact design/rain gardens).
Project Orange grant assignment.

	            10
Oct 28- Nov 1
No Class
	No Class during Advising Week

Dr. Fortner is attending the Geological Society of America meeting with students.  You will be assigned work to complete outside of class.



	           11

Nov 4- Nov 8 
	Nitrogen Cycle
W Lab at Oakes Quarry, examining impact of quarrying on soil quality/physical & chemical properties
Blog post 4 assigned

	12
Nov 11-14
	Phosphorus Cycle
Dead Zones


	13
Nov 18-21
	 Watershed CZ interactions
W Challenges faced by our larger watershed (Visit to the Miami Conservation District: Sarah Hippensteel).

Final Presentation Introduced: Exploring Critical Zone Issue important to sustainability.

	14

Nov 25-29 


	Global Climate Change
Systems-thinking (Connections with climate change, food, water, assignment) 
Blog post 4 assigned

	15

Dec 2-6  
	Global Climate Change 

Climate & Food

	16
Dec 9-13

Dec 13= Last Day
	Final Presentations:  Critical Zone Issues 


Department-Level Expected Learning Outcomes for Geology Courses:





1. Demonstrate an understanding of the methods, assumptions and limits of scientific inquiry.





2. Demonstrate familiarity with earth materials and maps, foundational concepts, classification schemes, geologic history and processes, and the structure of the Earth.





3. Demonstrate an understanding of the variability, complexity, and interdependency of processes within geologic systems.





4. Use their understanding of present geologic systems to make inferences about the past and future behavior of those systems.





5. Apply their geologic understanding to ethical, societal, and environmental issues.





Departmental Outcome Fulfillment:





Students will explore human interactions with geology using the scientific method and building skills needed by earth and environmental scientists (e.g working with field test kits, honing observation skills, describing results). GS 170 students will work with others as a member of a team to master concepts. Students will learn to analyze and evaluate scientific information including working with collected data and literature.  Students will create graphs in MS Excel to assist with data interpretation. Students will read and discuss popular and/or peer-reviewed literature that relates to the Critical Zone. The sustainability project that requires integrating knowledge gained in the early part of the course with societal needs.











