GEO235:  The Physical Earth

Fall 2007: 
Lecturer: Professor Nadine McQuarrie, nmcq@princeton.edu



Lab Manager: Laurel Goodell, laurel@princeton.edu
Fall 2008: 
Lecture and Lab Manager: Laurel Goodell, laurel@princeton.edu
This course is an introduction to geology and geological processes. Topics include the physical processes occurring within the earth (plate tectonics, formation of minerals and rocks, earth structure, earthquakes, volcanoes, faults, mountain building) as well as the physical processes that transform the earth's surface (weathering, erosion, flooding, landslides and the development of landscape).  Although this course counts towards Princeton’s Science/Technology requirements, the class is designed for those interested in majoring in the Geosciences.  
Lecture T-TH 11:00-12:20 in Guyot 220.

Lab M 1:30-4:20 in Guyot 178 (two day-long field trips in lieu of lab for those weeks).

Grading:
25%
Mid-term Exam
25%
Final Exam

25%
Labs

25%
Classwork (participation, questions on readings, E-reserve papers)

The assigned text is Understanding Earth, 5th edition, by Grotzinger, Jordan, Press and Siever, published by W.H. Freeman and Company, 2006.  
Weekly reading assignments in Grotzinger et al., and accompanying questions.
Each week you will be responsible for reading the assigned chapters and handing in 3 questions from each chapter the night before class.  The questions should be either to clarify topics that are confusing or questions that go beyond the information covered in the chapters.  The class questions will be used to guide the lectures for each chapter.  If you are absent you may hand in the questions via E-mail but will only get 70% of the participation points.  On the days the E-reserves are due (see below), 1 of the 3 questions may be from the E-reserve article. 

E-reserve articles.  There will be three reading assignments (on E-reserves accessible from Blackboard) from a periodical that relates to topics we are studying in class. You will be responsible for reading the article, writing a 2-page “newspaper” type paper summarizing the article for your fellow students and then listing 2 questions at the end about things you do not understand or things you find intriguing.   We will discuss the articles and the questions they generate the day they are due.

Assignments.  These are one question homework assignments that review topics we have discussed in class.  The format of the questions will be similar to those on the mid-term and final.

Lab
You are responsible for attending lab every week. You have to pass lab in order to pass the course.  Field trips are mandatory. There is a pre-lab assignment that due at the beginning of each lab session. These are posted on Blackboard approximately five days before the lab session.
PDF warning
In the past, students have found it difficult or even impossible to earn the required “C” in the course in order to get a “P” on their transcripts unless they attend class.   There is a strong correlation between class attendance and final grades.  
SCHEDULE Fall 2007-08

Lecture topics, journal article assignments, and reading assignments are given in the schedule below.  
Sept 17
Introduction to Lab, Class, as well as an introduction to the study of geology, and the solar system.   Visit to Map library and order topo maps for lab 3.

18, 20
Introduction (Ch 1,9) Plate Tectonics (Ch 2)  Origin of the solar system and the earth.  The discovery of plate tectonics, definition of plates, rates and history of motion, mantle convection and the question of “what drives plate tectonics?”
Sept 24
Lab 1 – Physical Properties of Minerals and Common Rock-forming Minerals

Sept 25, 27
Minerals and Rocks (Ch 3)    Introduction of minerals, the atomic structure, chemical reactions, rock forming minerals and their physical properties.  Definition of rocks, the rock cycle defined as interactions between plate tectonic and climate systems


E-reserves: “Are plutons assembled over millions of years...” - due Oct 2th


Oct 1
Lab 2 –Igneous and Sedimentary Rocks
Oct 2, 4
Igneous Rocks (Ch 4,)    How do igneous rocks form? How do magmas form? Magmatic differentiation, assimilation, relation to plate tectonics. 

E-reserves: “Are plutons assembled over millions of years...” - due Oct 2th
Sedimentary Rocks (Ch 5)  Surface processes, erosion and the rock cycle, chemical and physical weathering, sediments and sedimentary rocks, environments and structures, diagenesis from sediment to rock

Oct 8
Lab 3 – Maps and Cross-Sections I




Oct 9, 11
Metamorphic Rocks/Geologic Time (Ch 6, 8)    Causes and types of metamorphism, metamorphic fabrics and textures, regional metamorphism and metamorphic grades.  Age of the earth, time scales of earth processes, geologic history through relative dating, isotopic systems and age of minerals

Oct 13 or 14
Lab 4 – Field trip: New Jersey geology from Coastal Plain to Triassic Basin

Oct 16, 18
Folds, Faults (Ch 7)    Maps, cross sections and interpreting field data, rock deformation processes.  Geologic structures (joints, faults, folds).

Oct 22
No Lab !!!

Oct  23
GEOpardy—midterm review


Field trip write up due in class

Oct  25
Midterm

Fall Break

Nov 5

  Lab 5 – Maps and Cross-Sections II
Nov 6, 8
Geobiology (Ch 11)  The biosphere as a system, microbial/rock interactions, geobiological events, mass extinctions


Volcanoes (Ch 12)  Volcanic deposits, eruptive styles and landforms, global pattern of volcanoes, society and volcanic hazards.
Nov 10 or 11
Lab 6 – Field trip: New Jersey geology from Triassic Basin to the Appalachians

Nov 13, 15
Earthquakes (Ch 13)   Earthquakes and faulting, study of earthquakes and earth structure
Nov 19
Lab 7 – Seismology



Nov 20,
Earth Interior (Ch 14)  Layering and composition of the earth, internal heat and 3-D structure of the mantle.

Nov 26
Lab 8 – Exploring the dynamic earth using GIS 

Nov 27, 29
Climate (Ch 25) Links between atmosphere, hydrosphere and lithosphere, the greenhouse effect, climate variability through geologic time and implications for modern climate variability. 

Weathering and Mass Wasting (Ch 16)  Chemical and physical weathering, definition of soil, origin, classification and forces behind mass movement.

E-Reserves: “The non-equilibrium landscape of S. Sierra Nevada, Ca.”—due Dec 6st
Dec 3
Lab 9 – Hydrology of Stony Brook


Dec 4, 6
Stream Transport (Ch 18)  Stream valleys, channels and flood plains, drainage networks, erosion and transport of sediment. Links between sedimentary rocks and the systems responsible for their deposition.
Landscapes (Ch 22)  Topography, elevation and relief, landforms created by erosion, mass wasting and deposition. Interaction between tectonics and erosion control landscapes 

Dec 10
Lab 10 – Climatic hazards and society

Dec 11, 13
Glaciers/ Wind, Deserts (Ch 21, parts of 19)    Definition of ice, glaciers, growth and death of glaciers, motion of glaciers and glacial landforms.  Ice ages, the effect on sea level and climate.

Energy/ Environment/ Climate (Ch 23)   Energy resources, mineral resources, alternatives to fossil fuels, policy, greenhouse effect, natural climatic variability, the carbon cycle, human activity, global change.

E-reserves: “CO2 as a primary driver of Phanerozoic climate”—due Dean’s date

Dec 17
no lab

Dec 17
Evolution of Continents (Ch 10)   Tectonics of North America, how continents grow and are modified.  Formation of cratons.
Jan  7-15, 15
Reading Period, Dean’s Date


E-reserves: “CO2 as a primary driver of Phanerozoic climate”—due Dean’s date

Jan  16-26
Final exam (TBA)

