Physical Geology GLS100 05 and 09 
Lecture Syllabus - Spring 2011
Dr. Lindley Hanson (MH 331E)
Department of Geological Sciences

Course Information 

· Course Number: GLS100 05 and 09
· Course Title and Time: Physical Geology with Lab 
· GLS100 05: MWF 1:30-2:20/ LABS: L28 M 9:00-10:50 and L29 F 8:00-9:50
· GLS100 09: MWF 12:30-1:20/ LABS L35 W 10:11:50, L36 W 8:00-9:50 

· Instructor: Dr. Lindley S. Hanson, PhD, Dept. of Geological Sciences (331 E)

· Phone: 978-542-6701

· Course moodle site: GLS100_Spring_2112
· Email: (Ref: GLS100): Email should be sent to by college address—You must put GLS100 in the subject box or it will be deleted.  Feel free to contact me about any concerns or questions you have. 

· Office hours: TR 12:00-2:00 as long as no other meetings are scheduled.

Text and websites 
· Earth (11th Ed) by Lutgens, Tarbuck and Tasa. You can purchase the text with key code (~$150) from the bookstore or buy the text subscribtion (~$87) from the publisher’s website. (URL: http://wps.prenhall.com/wps/media/access/Pearson_Default/8739/8949691/order.html).  Your textbook will come with a code to access your mygeosciencesplace website.  You will need your purchased access code and the class ID.
Class IDs for each course

GLS100 09:  cm597907


GLS100 05: cm812248.
ENGRADE: Grades will be posted on Engrade.  Use your access code to register.  To register you will need the class code (below) and your individual student code given out on the first day of class.

RULES:  You must be registered in the following sites by the end of the first full week of classes.  If you are not registered by the end of the second week you will be asked to withdraw or get an F.  NO EXCUSES. If you are having trouble with either of theses see me immediately!


Moodle: http://moodle.salemstate.edu/

Engrade: http://www.engrade.com/

Mygeospaces: http://www.mygeoscienceplace.com/
Introduction

Physical Geology deals with the materials and the dynamic systems that make up the Earth. This course is just an introduction. Topics covered include the composition and structure of the Earth, Plate Tectonics, the mineral and energy resources required for daily life, the processes responsible for the slow building and destruction of mountains, the role of water, the origin and interpretation of geologic structures, and the causes and significance of catastrophic events, such as floods, volcanic eruptions, earthquakes, and landslides. The societal influence of geologic events and resources is emphasized throughout the course. 

Laptop requirements for Moodle and Mygeoscienceplace
As a student at Salem State you are require to have a laptop computer and a Moodle account.  You will be using these throughout the semester to take quizzes, complete interactive tutorials, research, and participate.

Grade Evaluation

	Assessment
	% of Total

	Participation 
	10

	Online Quizzes
	30

	Midterm and Final Exam
	25

	Lab (See Lab Syllabus)
	35


	Grading Scale:

The following standard scale will be used: 

A
93-100

A-
90-92

B+
88-89

B
83-87

B-
80-82

C+
78-79

C
73-77

C-
70-72

D+
68-69

D
64-67

D-
60-63

F
<60


	You can check your progress and current grade in Engrade at any time.

The online quizzes will be checked and entered after each closing period.


The grade you earn is what you get.  

Borderline cases (<1 point) will be evaluated further based on motivation, attendance, and participation.  Extra credit can be earned but you must request it four weeks and complete it two weeks before the end of classes, and it must be a project that I assign.
Online Quizzes

Online quizzes serve two purposes; first to guide you through the course content, and second to assess your understanding, commitment and motivation. You must complete the Chapter Quiz and Geode Earth quiz for each assigned chapter.  All assigned quizzes must be completed before their cutoff dates.  NO EXCUSES! Cutoff dates will be posted on Moodle or stated in class.  You earn 6 points  (3 points/quiz) for each chapter completed.  However, you must have a grade of  80 or above on all quizzes to earn the maximum number of points.  You can retake quizzes as often as you like. The points will be pro-rated into your total quiz grade.
Particiption

If you are consistently unprepared to ask or answer question, texting in class, or not paying attention this grade will be zero.

Midterm and Final Exam

Exams will be cumulative.  The list of objectives below area a good guide to what you are expected to know.  You will also have lecture content outlines to help guide you through the material.

Topics covered and accompanying Chapters
I. Introduction to Geology 

II. Plate Tectonics 

III. Minerals (Midterm)

IV. Igneous Rocks and Volcanism 

V. Crustal Deformation and Earthquakes 

VI. Surface Processes: Weathering, Sedimentary Rocks and Mass Wasting

VII. Glaciers  

VIII. Metamorphic Rocks

IX. Water Geologic Time

X. Groundwater and Running 

Goals 

The overarching goal is to foster a scientific appreciation and understanding of the land you live on and how you interact and depend on it. 

Obtaining this goal requires that you develop a basic knowledge of geologic hypotheses and theories, earth materials, internal and external earth systems, geologic time and history, and the relationship and dependence of humanity and the geologic environment.  

1. Geologic hypotheses and theories: Catastrophism, Uniformitarianism, continental Drift, and Plate Tectonics

2. Earth Materials: Rock, sediment, water, ice, and magma

3. Internal processes: Convection, earthquakes and tectonics,  and volcanism

4. External processes: Weathering, mass movement, erosion, deposition, and lithification

Objectives:

Fulfilling this goal requires meeting the following measureable objectives:

· Geology as a Science: What is geology and why is it a “science”? Describe the science of geology. What are some of the disciplines that it includes?

·   Discuss the evolution of geology as a science.  Include the concepts of catastrophism and uniformatarianism.

· Explain the nature of scientific inquiry and scientific methods. 

· What is the difference between a hypothesis and a theory?

· What constitutes data?

The Endogenic System: How do the Earth’s internal processes operate and what do they create?   

· Locate and identify the Earth’s major tectonic plates.

· Outline and explain the scientific evidence supporting the theory of Plate Tectonics.

· Compare and contrast the distribution and geologic characteristics of divergent, convergent, and transform plate boundaries.

· Discuss mantle convection and the various forces driving plate motion.

· What provides the energy that drives plate motion.

· Briefly discuss features of the deep-ocean basins, including deep-ocean trenches, abyssal plains, and seamounts. What tectonic processes create them?

· Understand the origin of oceanic lithosphere, including the role of oceanic ridges and the mechanism of seafloor spreading.

· Explain how plate boundaries are located and identified using seismic, geochronologic, and volcanic data.

· Briefly discuss continental rifting and evolution of ocean basins.

· Discuss subduction and the destruction of oceanic lithosphere.

· Explain how understanding tectonic processes benefits society.

Minerals and Mineral Resources: How are minerals created and classified and how do we use them? (4)

· List and explain the types of chemical bonds that hold minerals together. 

· List and discuss in some detail the various physical properties used to identify minerals.  
· Outline the chemical classification of minerals.
· Explain the structure and importance of silicate minerals.

· List the common rock-forming silicate minerals and briefly discuss their physical properties.

· List other mineral groups and give an example of the important non-silicate minerals.

· List the economic use of at least 5 minerals.
· Distinguish between mineral resources, reserves, and ores.
· Explain how economic deposits of gold, silver, and many other metals form.
· Using examples, explain our dependence on earth materials.

Igneous rocks and Volcanism: What does the presence of igneous rock tell us of the past and allow us to possibly predict in the future? (5 and 6)

· Describe how igneous rocks form.
· Explain the difference between magma and lava.
· List the two criteria that are used to classify igneous rocks.
· What are ferromagnesium and non-ferromagnesum minerals?

· Describe how the rate of cooling of magma influences the crystal size of igneous rocks.
· Relate the mineral makeup of an igneous rock to Bowen’s reaction series.
· Describe the characteristics of basaltic and granitic rocks.
· Discuss the differences between explosive and relatively mild volcanic activity.

· Discuss viscosity, silica content, volatiles, and temperature as each relates to magma composition.

·    List the various materials erupted from volcanoes.

· Compare and contrast shield volcanoes, stratovolcanoes, and cinder cones.

· Outline the geologic conditions that make a supervolcano. 

· Discuss the hazards and features associated with explosive volcanic eruptions.

· List and describe the various types of plutonic igneous bodies.

· Discuss igneous activity at divergent margins, subduction zones, and intraplate regions.

· Discuss how natural hazards such as earthquakes, volcanic eruptions, landslides and tsnumai can affect society and the economy.
Weathering, Soils and Sedimentary Rocks: What are destroyed and created by exogenic processes and how do we depend on them for survival?  (9 and 10)

· Summarize both physical and chemical processes of weathering. What are the products of each?

· What is sediment? How is it created, transported, deposited and turned into solid rock.

· Explain and briefly define the major types of detrital sedimentary rocks.

· Explain and briefly define the major types of chemical sedimentary rocks.

· List and briefly discuss the major sedimentary depositional environments. 

· Assess the role of sedimentary rocks in interpreting Earth History.

· Describe the two broad groups of nonmetallic mineral resources.
· Identify mineral resources obtained from sedimentary rocks, and discuss their importance.
· Describe and discuss the importance of water in exogenic processes.
· Explain how society depends on soil, and why soil loss can affect the economy of a country.

· Relate exogenic processes to the formation of some ore
deposits, such as bauxite, hematite, and placer gold.

Metamorphic Rocks: What information can geologists retrieve from rocks that recrystallize in the solid state? (11)
· Briefly discuss the concept of metamorphism and metamorphic rocks. Why are rocks transformed?

· List and discuss the agents of metamorphism, including heat, pressure, and chemical fluids.

· Briefly discuss the importance and origin of metamorphic textures and mineralogy.

· Explain how metamorphic grade is reflected in the texture and mineralogy of a metamorphic rock.

· Briefly discuss the various metamorphic environments found on Earth. Relate metamorphism to plate tectonics.

· How can past tectonic and denudation history be interpreted from exposed metamorphic rocks?

Mass Wasting: What makes slopes unstable and why should be want to know? (15)

· List and the factors that precondition and trigger landslides, and make an area vulnerable to landslide hazards.

· What factors make a region susceptible to mass movement?

· Explain how landslides are triggered.

· Explain the difference between Earth’s external and internal processes.

· Discuss the different rates of movement involved in mass wasting.

· Discuss observable phenomena that indicate mass wasting has occurred in a given area.

· Compare and contrast the susceptibility to mass wasting along the west and east coast of the United States.

Crustal Deformation, Earthquakes and the Exploring the Earth’s Interior: How do earthquakes destroy as well as provide information?  (10,11, and 12)

· Define the three types of deformation (elastic, ductile, and brittle) and discuss the geologic evidence for each.

· Discuss rock deformation and list the factors that influence rock strength.
· List the major types of folds and faults and describe how they formed relative to extensional, shear, and compressional tectonic settings.
· Explain the origin of earthquakes, including their relationship to faults.

· Briefly discuss elastic rebound and the accumulation of strain in rocks.

·    Discuss seismology, including the characteristics and recording of earthquake waves.

·   Explain how geologists image the interior of the earth. 

· Relate the distribution, depth, and magnitude earthquakes to tectonic plate boundaries.

· How are earthquake intensity and magnitude determined? What is the meaning and significance of these measurements?

· Discuss mountain building associated with subducting plate boundaries, including a comparison of island arcs and Andean-type mountain building.

· Explain mountain building associated with continent-continent collisions.

· Briefly discuss the relationship of terranes to mountain building.

· Explain vertical movements of Earth’s crust, including isostatic adjustment and mantle convection.

· Why do geologist believe that there is a 98% probability that a major earthquake will hit the West Coast in the next 30 years?

Geologic Time: Why is our understanding the age of the Earth essential to our understanding of Earth processes?

·    List and explain the principles used in relative age dating.

·   Explain the difference between relative and absolute dating of earth materials.

· List and briefly explain the three types of unconformities and explain their significance.

· Discuss the correlation of rock layers using physical criteria and fossils.

· Briefly explain radioactivity and how it relates to absolute age dating.

· Briefly explain the significance and divisions of the geologic timescale.

· Compare and contrast the doctrines of Catastrophism and Uniformitarianism. Can we categorically accept or reject either of these?

· Discuss how understanding past events benefits society.

Water:  How is water a life-giving resource, a shaper of landscape, and a natural hazard? (13 and 14)

· Discuss and explain the hydrologic cycle on Earth.

· Discuss the importance of water on Earth.

· Briefly discuss the concept of streamflow including discharge and gradient.
·    Explain the concept of a drainage basin and discuss its significance.

· Compare and contrast the various mechanisms by which streams transport sediment.

· List and briefly describe the various types of stream deposits.

· Briefly explain the concept of base level and graded streams.

· List and explain both natural and man-made causes of flooding.

· Briefly discuss the importance of groundwater.

· Explain the distribution of underground water.

· Describe the interaction between groundwater and surface streams.

·    Explain how water moves through and is retrieved from aquifers.

· List and discuss in some detail the major problems associated with groundwater withdrawal and pollution.

· Explain briefly the geologic work accomplished by groundwater.

· Discuss the main features associated with karst development.

· Discuss how understanding past events benefits society.

· Explain how man and the Earth interact.

Glaciation: How does glaciation modify landscapes, drive sea level changes, and provide vital natural resources?
· List, compare, and contrast the various types of glaciers.

·    Explain how glaciers form and how they move.

· Discuss the processes involved in glacial erosion.

· Compare and contrast landforms produced by glacial erosion in alpline and continental settings.

· Discuss the processes associated with glacial deposition.

· Compare and contrast glacial deposits produced by deposition directly from a glacier with those deposited from proglacial meltwater.

· How is glaciation linked to changes in sea level.

· How has glaciation modified New England’s landscape.

· Identify and discuss the natural resources found in glaciation regions such as New England.

Earth Systems: What are they and how do they interact?

· Define, compare and contrast the layers of Earth that are defined by composition with those defined by physical properties.

· Define and briefly discuss the major “spheres” of Earth. State how they are defined and how they interact.

· Categorize and define the earth materials.

· Explain why understanding the Earth and the earth system are important to humanity.

· Compare and contrast external (exogenic) and internal (endogenic) processes

· How do endogenic and exogenic processes drive the rock cycle?
Objectives will be assessed through quizzes (online and lab quizzes), exams, laboratory exercises, and classroom discussions (participation). Use this list of objectives as a study guide for your final exam.

POLICIES AND PROCEDURES

School cancellation: 

If classes are cancelled because of a storm or some extended emergency you are expected to follow the schedule posted on Moodle and complete the requisite homework.  We will continue the course online. Your are responsible to keep track of announcements.

EXPECTATIONS: What I expect from you 
1. To take responsibility for your progress. Be aware of due dates and prepared for all quizzes.

2. To attend all classes and labs and participate by asking and answering questions in a respectful manor.
3. To be proactive in your education: Ask questions, come prepared, and try your best.
4. To take all quizzes/exams and turn in assignments on time.
5. To inform me promptly of any excused absences and to make up work missed.

6. To inform me if and when you're lost or not keeping up with the course
7. To seek me for help if needed.
8. To be respectful. I will dismiss anyone whose behavior is preventing others from listening or completing tasks in class.  

What you can expect from me

1. A clear and concise presentation of the material

2. A standing offer to help you with any course material

3. A quick response to questions and announcements sent to me via course email

4. Fair and objective grading, and a rapid return time on all quizzes and assignments

5. I will take a personal interest in you as a student and as an individual—so be prepared!

LAPTOP and PHONE POLICY

Laptops and cell phones in the classroom are to be used only for classroom activities, referencing or taking notes.  Anyone using them for social networking, shopping, texting, or browsing content unrelated to course activities will be dismissed and will have three points deducted from their final grade.
MAKEUP POLICY

MIDTERM AND FINAL can be made up only if I’m notified of your absence before or during the day of the exam. 

LAB QUIZZES can be made up only by attending another lab period, but I need to be informed of your intent.
ATTENDANCE POLICY
Two or more lab absences will result in an automatic failure of this course.  Exceptions may be made for excused absences, but only if labs are completed in a timely fashion.  Three or more unexcused absences from lecture will result in a full grade reduction in your final grade.

PERSONAL RESPONSIBILITY
Your are responsible for completing all course requirements and for keeping up with all that goes on in class, whether or not your are present. Due to the lengthy explanation required for each lab, I will not have time to individually review labs for those who have missed them. It is therefore recommended that you find or make a friend from whom you can obtain notes and information in case you are absent.  If you have to miss a lab (e.g. attending Jury Duty, religious holiday, medical appointment, etc.) you may be able to make it up during the other schedule lab for this class.
STUDENTS WITH DISABILITIES
Salem State College is committed to providing students with disabilities with a living and learning experience at the College which assures them equal access to all programs and facilities of the College, which makes all reasonable academic aids and adjustments for their disabilities and provides them with maximum independence and the full range of participation in all areas of college life. 
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