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GES 1 Dynamic Earth

Syllabus

Spring 2007

Instructor Anne Egger
annegger@stanford.edu

Phone: 724-0984
Office: 320-112

Teaching Assistants

Jacob Bauer

Katie Maier

kmaier@stanford.edu
Fil Nenna

fnenna@stanford.edu 


Class meetings
Tuesday and Thursday, 9:00-11:50 am (320-109)

Optional section Monday 5:00-7:00 pm (320-227)  

Course materials

Readings in the course draw from multiple sources, and are all available through CourseWork, as are all course materials. If you like textbooks, you should feel free to use one, but no textbook is required for this course. You will also submit several assignments through CourseWork and be able to check grades on it. All class materials will be archived there.
Sometime during the first week of class, you will need to purchase a set of tools that consists of a hand lens, a lanyard, and a ruler. You will purchase this directly from the department, at the end of class or during your section, for $12. Checks can be made out to Stanford University.

Course overview

The study of the geosciences requires both the ability to look at the big picture and the ability to fill in that big picture with details. This class is not about memorizing the names of 100 different rocks and how to distinguish them. Instead, it’s about a way of looking at the world around you, and learning how to be confident in your observations and interpretations of that world. The course is designed around a few broad learning objectives, so that by the end of the quarter, you will be able to:

· Connect earth processes to earth cycles, such as the rock cycle, the tectonic cycle, and the hydrologic cycle, and define the time scales at which different cycle operate

· Make observations at multiple scales - from satellite images, outcrops, hand samples, microscopic views - and interpret your observations in terms of earth processes

· Describe the geologic history of a region based on field exposures, maps, cross-sections, rock samples, and photographs

· Describe and utilize the techniques geoscientists use to learn more about all aspects of the earth

These broad objectives require more specific content objectives (which are explicitly stated in the course schedule). If you refer back to these regularly, they will help focus your study practices and guide you in distinguishing “what is more important” when there may seem to be a lot of new information.
You will spend a lot of time in this class exploring questions on your own and in groups, with guidance from me and the TAs. You may not be used to this type of science class, but the format is meant to reflect the way that science truly works – through inquiry. 
Your Responsibilities

1. A huge amount of the learning in this course happens in real time, during class. Come ready to participate and work. Long lectures will be rare occurrences in this class, so you should be prepared to be active throughout the class.

2. If you absolutely MUST be absent, please let me know ahead of time. You may or may not be able to make up the work done in class.

3. Respect your instructors and your classmates, and we will return the favor. Respect includes creating an environment conducive to learning, which means being on time, turning off cell phones, listening, and contributing.

4. Honor Code Considerations: This class is highly collaborative, however there are expectations for individual work as well. If it is ever unclear to you, please ask.

5. Special Accommodations: If you need special learning accommodations, it is important that we know about it as soon as possible. Requests for accommodation are initiated by the student through the Student Disability Resource Center (http://www.stanford.edu/group/DRC/). Accommodations cannot be made unless pre-approved by the SDRC.

Our Responsibility

We are here to help you learn. Only you can do the learning, but expect us to be available for class, section, and office hours and to facilitate the learning process. 
Grading

	9 writing assignments
	20 pts each
	180 pts

	Attendance at 2 research talks
	10 pts each
	20 pts

	Rock, slide, and map exam
	100 pts
	100 pts

	Final paper
	100 pts
	100 pts

	
	Total
	400 pts


These guidelines for inquiry come from Pierre Abelard, a 10th century French scholar (who was way ahead of his time):

Use systematic doubt and question everything

Learn the difference between rational proof and persuasion

Be precise in use of words and expect precision from others

Watch for error, even in the Holy Scripture

Schedule
	
	Topics and activities
	What’s due

	Week 1

Explain the concept of plate tectonics, including types of plate boundaries, the characteristics of those boundaries, driving forces, hot spots, and the unresolved issues

Interpret the distribution of earthquakes and volcanoes 

	Tues, April 3 
	Introduction

Plate Tectonics Jigsaw I

Explore maps in specialties, get categories of boundaries. Reorganize around plates and discuss major boundary types.
	

	Thurs, April 5
	Plate Tectonics Jigsaw II

Use Dynamic Earth maps to put all of the information together, discuss magnetic, glacial evidence. In groups, discuss what to look for on other planets.
	Reading: Plate Tectonics I & II

	Week 2

Interpret the distribution of earthquakes and discuss the risks and hazards associated with them

Describe the geologic processes occurring in and around the Bay Area today

Interpret a geologic map, topographic map, and satellite image.

	Tues, April 10
	FIELD TRIP I: San Andreas Fault Our local plate boundary – an introduction to looking at the landscape through a geologist’s eyes: Overlook on 280, overview mapping, short walk at Crystal Springs Reservoir 
	Reading: Parkfield experiment

Writing assignment 1

	Thurs, April 12
	Earthquakes: real-time data Exploration of real-time data in class, animations, effects on Stanford campus
	Reading: The Great 1906 Earthquake

	Week 3

Illustrate the concept of isostasy and give an example of isostatic rebound

Name the most abundant elements and minerals in the earth

Demonstrate how atomic structure can determine mineral properties like hardness, cleavage, density, and color

Draw and describe the rock cycle, including rock types and processes

Describe the difference between continental and oceanic crust

	Tues, April 17
	Density, isostasy, and earth structure Review structure of the earth. Measure density of wood blocks, derive isostasy equations and insert rock densities
	Reading: Earth Structure

Writing assignment 2

	Thurs, April 19
	The rock cycle and geologic time I + Minerals: Introduction to the main rock types by comparing granite, schist, sandstone. Description of the rock cycle. Introduction to the extent of geologic time over which these process have been happening. North American Tapestry of Time and Terrain – distribution of major rock groups. Introduction to the major rock-forming silicates through hands-on description.
	Reading: Rock Cycle, Minerals I, Minerals II

	Week 4

Interpret the distribution of volcanoes and discuss the risks and hazards associated with different types

Define igneous rocks, describe how they are classified, and give several examples 

Explain the origins of different types of magmas

Test properties of rocks and minerals in order to identify the rock or mineral

	Tues, April 24
	Igneous rocks Igneous rock classification exercise, connections to plate tectonics and natural resources
	Reading: Minerals III

Writing assignment 3

	Thurs, April 26
	Volcanic activity Mini-research projects in class on western North America volcanic areas. 
	How Volcanoes Work

	Week 5

Test properties of rocks and minerals in order to identify the rock or mineral

Describe the differences between mechanical and chemical weathering, and illustrate how each process contributes to erosion and soil development

Describe characteristics of streams, including how they change along their course and how they shape the landscape

	Tues, May 1
	Weathering
Looking for signs of weathering on campus buildings, examining how granite breaks down chemically and physically.
	Reading: The Hydrologic Cycle

Writing assignment 4

	Thurs, May 3
	FIELD TRIP II: Streams and sediment Stops at Corte Madera and San Francisquito Creeks and the Baylands
	Reading: Streams



	Week 6

Determine a possible source, transport, and depositional environment for a sedimentary rock based on composition, sedimentary structures, and fossils

Define sedimentary rocks, describe how they are classified, and give several examples 

Test properties of rocks and minerals in order to identify the rock or mineral

Describe the origin of the geologic time scale and name the major divisions

Describe the formation of natural resources associated with sedimentary rocks, such as oil, coal, and natural gas

	Tues, May 8
	Sedimentary rocks Exploration of the sequence of sedimentary rocks, creation of a stratigraphic column
	Reading: Sedimentary Rocks

Writing assignment 5



	Thurs, May 10
	Geologic time II and natural resources The relationship between sedimentary rocks and the timescale, and how natural resources (including groundwater) fit in
	Reading: Humans as Geologic Agents

	Week 7

Define metamorphic rocks, describe how they are classified, and give several examples 

Describe the factors that influence the composition and appearance of metamorphic rocks, and how those factors vary within the earth’s crust

Describe how metamorphism and tectonics are related

	Tues, May 15
	Metamorphic rocks Comparisons of protolith and product of metamorphism, connections to plate tectonics, Californian metamorphic rocks, and natural resources
	Reading: Metamorphic Rocks
WA 6 due

	Thurs, May 17
	Large-scale deformation: folding and faulting What makes up our mountain ranges 
	

	Week 8

Differentiate relative and absolute ages, and use established methods to determine both Test properties of rocks and minerals in order to identify the rock or mineral 

Differentiate between different rocks and associate them with their origins

	Tues, May 22
	Geologic time II: Geochronology Absolute and relative dating techniques, Grand Canyon exercise (in-class WA 8)
	WA 7 due: ROUGH DRAFT

	Thurs, May 24
	Rock review Develop ID flowcharts and put the rocks back into the context of plate tectonics using table-sized cross-sections
	Reading: Many Faces of Mars



	Sat, 
May 26
	FIELD TRIP III – Group 1: The Peninsula
Meet at 8:30 behind Geocorner – we’ll be back by 4:00 pm

	Week 9

Describe the geologic setting and history of California

	Tues, May 29
	California’s geologic provinces and the geologic history of western North America Maps activity to determine geologic provinces, lecture about geologic history
	Reading: TBA

	Thurs, May 31
	In-class test: Map, picture, and rock interpretation
	

	Sat., June 2
	FIELD TRIP III – Group 2: The Peninsula
Meet at 8:30 behind Geocorner – we’ll be back by 4:00 pm

	Week 10 (“Dead Week”) 

Describe how the earth's climate is regulated and how it has changed throughout earth history

	Tues, June 5
	Recent events: Ice ages and glaciation Focus on geologic evidence for climate change 

Evaluations
	Reading: TBA
WA 9 due

	Thurs, June 7
	Bringing it all together: Earth history, natural resources, earth future
	

	Week 11 (Finals Week)

	Tues, June 12 
	Final papers due at noon (though I welcome papers turned in early!!!!)


Writing Assignments

Each week you will have a 2-3 page writing assignment. The purpose of these assignments is to give you the opportunity to reflect upon and apply what we’ve done in class the previous week. A few of the assignments will explicitly help you prepare for your final project. 

Detailed descriptions of each writing assignment will be available on CourseWork by class time on Thursday. The details may include short readings, web sites to explore or visit, and/or specific questions to answer. You will submit your completed assignment through CourseWork by Tuesday at 8 am. On Monday evenings, the TAs who were in class the previous week will hold a section in 320-227 if you are having trouble with the writing assignment or have questions about the class.

Writing assignments and due dates are as follows (remember, the very important detailed descriptions will be available through CourseWork):

	WA
	Brief description of assignment
	Assigned
	Due

	1
	Adopt-a-plate boundary
	Thursday, April 5
	Tuesday, April 10

	2
	Relative risk: Earthquakes and Cities
	
	

	3
	Mountains and isostasy
	
	

	4
	Analyzing volcanoes in the movies
	
	

	5
	Final paper topic: Intro and Figure 1
	
	

	6
	Telling the story of sedimentary rocks
	
	

	7
	Rough draft
	
	

	8
	In-class writing assignment
	
	

	9
	Geologic history of San Mateo Coast
	
	


