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Goals for the course

· To enable you to use the characteristics of rocks and features of a planet's surface to reconstruct the history of a portion of a planet's surface.

· To enable you to plan mission objectives and select and defend a landing site for the Mars Science Laboratory and evaluate landing sites proposed by others.

· To enable you to evaluate old hypotheses in the light of new data.


  The Moving Targets and How to Get There
                                                                 

Week 1

Mon Jan 17
Mars Dead or Alive video; discuss aspects of mission objectives, constraints, and planning
Wed Jan 19
scale of the solar system; planetary orbits; seasons on Mars and the Earth


Fri Jan 21
motions in the Earth/Moon system; observing the Earth from the Moon and vice versa



Week 2

Mon Jan 24
eclipses; observing other planets from the Earth
Wed Jan 26
physics: forces, gravity, acceleration, getting into space

Fri Jan 28
no class: Barb out of town

Sun Jan 30
class in the evening: orbits, microgravity, weightlessness 

Week 3


Mon Jan 31
orbital velocities, elevations, and inclinations


Wed Feb 2
travel to other planets: launch windows, aerobraking, gravity assists


Fri Feb 4
landing on other planets, mission planning

Taking Pictures Once You Get There
                                                                 

How do you give your spacecraft eyes so that you can see what's there? Your spacecraft won't be coming back. If your spacecraft takes pictures, how will you get them back so that you can see them? How can your spacecraft help you map the planet? We'll look at imaging systems, and we'll focus in particular on how new and better data can help us evaluate old hypotheses.
Week 4

Mon Feb 7
electronic imaging: b&w, color, stereo, and synthetic stereo image; resolution issues

Wed Feb 9
using higher resolution MOC images to test Viking-era hypotheses about Martian drainage networks; intro to radar imaging


Fri Feb 11
more on radar imaging; using Magellan SAR (Synthetic Aperture Radar) data to test the pre-Magellan hypothesis of a divergent plate boundary in Aphrodite terra on Venus


Week 5

Mon Feb 14
laser altimetry: using MOLA (Mars Orbiter Laser Altimeter) data to test the hypothesis of the presence of shorelines in the Martian Northern Lowlands

Rocks on Other Planets
                                                                 

How do rocks form? Why do we care about what their compositions are? How do we determine their compositions? What clues can we use that we can see from orbit or on the ground to tell how rocks formed? Although we'll look at data from the Moon and Venus, we'll emphasize case studies from Mars based on recent MER (Mars Exploration Rover) and MOC (Mars Orbiter Camera) data.


Wed Feb 16
 refresher on igneous, sedimentary, and metamorphic rocks; compositions, and how they formed

Fri Feb 18
why do we care about igneous rock composition??


Week 6

Mon Feb 21
determining rock compositions by direct sampling and by interpretation of surface features and morphology, with examples of both easy and tough calls from the Moon, Mars, and Venus

Wed Feb 23
remote sensing instrumentation: TES (Thermal Emission Spectrometer), Mössbauer Spectrometer, and APXS (Alpha Particle X-ray Spectrometer), with examples from Mars, including remote sensing of hematite and Rover landing site selection

Fri Feb 25
no class: Barb out of town

Sun Feb 27 
class in the evening: summary of broad results from the Moon, Mars, and Venus; case study from Mars on andesites
Week 7

Mon Feb 28
how would we recognize a sedimentary rock, and why do we care about sedimentary rock composition? 

Wed Mar 2
layered rocks on Mars: MER results from the Columbia Hills and Meridiani Planum

Fri Mar 4
layered rocks on Mars: extent of layered rocks past and present; testing old models with MER data; implications and unanswered questions

Week 8

Mon Mar 7
impact cratering as a rock-forming process

Wed Mar 9
impact craters: differences and similarities on the Moon, Mars, and Venus

Fri Mar 11
last gasp on why we care about rocks

Time and Geologic History
                                                                 

How do we tell how old a rock is? What is the difference between the age of bedrock and the age of a planet's surface in a particular place? How do we combine information about age, composition, and morphology to reconstruct the history of a portion of a planet's surface? Do all planets have the same overall evolutionary pattern? We'll use several case studies from the Moon, Mars, and Venus.


Week 9


Mon Mar 28
intro to geologic time: determining relative ages, creating geologic maps

Wed Mar 30
mapping exercise: putting process and age together

Fri Apr 1
determining absolute ages: radiometric dating, using crater counts, problems and limitations

Week 10

Mon Apr 4
comparison of cratering records of the Earth, Moon, Mars, and Venus


Wed Apr 6
importance of knowing absolute ages: case study from the Moon – did large impacts trigger mare volcanism?

Fri Apr 8
impact cratering record of Venus: what are the simple explanations? What are the controversies?



Week 11

Mon Apr 11
Mars and the age of bedrock vs. the age of the surface


Wed Apr 13
layered rocks on Mars: when did they form? How long did it take to form them? How and when were they modified? What do they tell us about the planet's history?

Water and Carbon Systems
                                                                 

What are the reservoirs for C and H2O on planets? How are they held? How do they move from one part of the system to another? Where do they come from? What is the history of water on Mars? If there was water on Mars, why don't we find carbonates?


Fri Apr 15
intro to C and H2O systems, reservoirs, sources, and fluxes


Week 12

Mon Apr 18
water on modern Mars: what is the evidence for where it is, what form it is in? What are the controversies?

Wed Apr 20
water in the past on Mars: oceans, groundwater, catastrophic outflows, rainfall?

Fri Apr 22
water over time on Mars; the carbonate puzzle.

Tectonics
                                                                 

We're used to plate tectonics on Earth. Why does size matter in determining planetary tectonics? If size matters, why doesn't Venus have plate tectonics?


Week 13

Mon Apr 25
intro to tectonics: using surface features to infer crustal stresses

Wed Apr 27
the Moon and Mars


Fri Apr 29
Venus: so like the Earth. Why no plate tectonics?

Implications for the Earth


Week 14
Mon May 2
implications of planetary results for the Earth, including impact cratering as an important process, early Earth history, origin of the Moon, and the origin of life.


Wed May 4
more on implications for the Earth; presentation of Mars mission proposals in the evening

Fri May 6
the last gasp

Saturday May 14
Final Project due at 5pm
Nuts and bolts

Class meets MWF from 8:30-9:45 – please come to class a few minutes early so that everyone is ready to start on time. 

Please notice that there are several days scattered throughout the semester when I will be out of town. I apologize for that, because I know it will inconvenience some of you to re-schedule the classes that we’ll miss. We will meet for class at a time other than the regularly-scheduled time, and I have indicated these days clearly on the course schedule. Please put these evening class meeting times on your calendar now so that they don’t cause you problems later. 

Please bring a calculator with you to every class. While a day or two might go by without using one, don’t forget to keep bringing it! We’ll use it at many unexpected times. A simple calculator that does arithmetic is fine, but one with trig functions and exponents will be more useful. You don’t need a graphing calculator. If you have a graphing calculator, be sure that you know how to use it!!!
Textbooks and materials
· purchase at the bookstore: Traveler’s Guide to Mars and Introduction to Space  

· Homework will be posted on Blackboard for you to print out. 

The Basics of Geology
Because this is a 200-level course, the Department expects you to bring a certain amount of basic knowledge in geology to this course. What we expect you to know (and which I will not go over in class) appears in the departmental handout “The Basics of Geology”. We will have regular quizzes on the material. 

Format of the course and your responsibilities
If you haven’t had a course from me before, you might be surprised by the structure of classes. I expect a lot, and I place a great deal of responsibility on you. After all, I can’t do your learning for you! I care very much that you learn in this course, and having me stand in front of you and talk at you for an hour and a quarter at a stretch allows me to present material but doesn’t do much to help you learn. So! I will ask you to prepare for class, and I will hold you accountable for that preparation. I will design class sessions around having you do planetary geology, rather than having me talk at you about it. You will come away from this course with skills and knowledge in planetary geology that you can use in the future, not just some material that you can spit back at me on a test.

In order for us to accomplish something during class time, everyone must come prepared, and I will typically ask you to make a written preparation for class. Because what we will do in class hinges on everyone being well-prepared, I do have pretty strict rules about preparation. If, heaven forbid, you should fail to do your assignment, you will be unprepared to do what we will do in class. If that is the case, you may sit in the gulag in the back of the room and listen to the proceedings, but I am afraid I will have to mark you as absent from class (the light’s on, but nobody’s home), and you will have to take the attendance penalty (outlined in the next paragraph). Much better to just do your work – and you’ll learn a whole lot more, too (which, after all, is the point!).

I do take attendance, and I do penalize you for every class you miss (2 points for each class you miss deducted from your final grade.... ouch...). Am I mean, or, perhaps, something less printable? Nope. It’s just that the learning in this course goes on in the classroom, and you will have serious responsibilities to others during class sessions. This isn’t a lecture course. So, it does matter, both to you and to others, if you are not in class. Do I accept legitimate absences? Yes, with verification from the Health or Counseling Center or the Athletic Department. But, I do expect to be told in advance (long in advance, in the case of known commitments). Should you miss a class for whatever reason, I do expect that you will make up all work before the next class session so that you don’t hold yourself or anyone else back. It is your responsibility to find out what you need to do to catch up – that’s part of the responsibility game. Don’t expect that I’m going to smile cheerfully if you saunter into class and say, “What did I miss last class?” (or worse, “Did I miss anything last class?” Oops, big blunder...Makes me feel as if I should reply, “Oh, no, of course not...I made everyone sit around doing useless stuff...”) !!!

Hats

Please don’t wear a hat in class. We’ll be doing a lot of discussion, and communication with someone is tough when a hat brim hides your eyes. Turn your hat backwards? Well, I grew up at a time when it was considered unutterably rude to wear a hat indoors, so I am apt to give you less attention than you deserve if you are wearing a hat. It’s not a tough thing – either don’t wear a hat, or drop it in the Hat Gulag by the door.

Grading
I will normally turn homework back during or before the following class. If you turn homework in late, I will take 10% off the grade. If you turn homework in after I have turned graded assignments back to the rest of the class, I will correct and return your homework but you will not receive a grade or credit.

You will earn a grade based on written work submitted for every class, on some oral presentations that will be made during class, and on participation in class discussions. I won’t give exams in this course, although I will give you an occasional quiz on stuff that just needs a quiz (geologic time scales, geography items, Moon phases, and the like). 

Some papers will have a standard number grade out of 100 (e.g., homework problems involving calculations, short-answer problems, etc.). For other work that does not lend itself as well to number grades, you will see a grade on a scale of 0 to 5, with each number reflecting a clearly-defined standard that tells you how you did. Those criteria are outlined on the next page. This may seem a little bizarre, but I will do this, rather than use a letter or standard number grade, because I want you to focus on what kind of work you have done and what kind of work I expect from you, not on what grade you have earned.

To give you a sense of the standards in this course, you’ll find on the next page both the general criteria for my 0-5 scale and my general view of where “satisfactory work” stands in terms of the College’s grading system. Satisfactory to me means a C+ (a 3). A B is better than satisfactory, and an A is truly exceptional work demonstrating original and critical thinking and unusual mastery of the material. An A is difficult to earn. So, I’m letting you know at the outset what I think it takes to earn a B or an A in this course, both of which involve work above an average, satisfactory job on assignments 

When all is said and done, you will earn a grade in this course as follows:

assorted written class preps, in-class work, & follow-ups
60%

Mars landing site proposal
20%

quizzes
10%

final essay
10%

Remember! I don’t “give” you a grade – you earn it.

Content

	grade
	criteria
	approximate grade

	5
	outstanding explanation with superior supporting information; unusual insights and flashes of brilliance; creative and original analyses and thoughts; goes well beyond minimum required for assignment.
	98 (A+)

	4
	good solid job on explanation, with excellent support from examples, data, figures, etc.; excellent reasoning, or excellent explanations; goes beyond the minimum required for the assignment.
	88 (B+)

	3
	satisfactory job; does what the assignment asks; decent reasoning or explanations; satisfactory support by data, examples, figures, etc.
	78 (C+)

	2
	decent explanation but too general or some inaccuracies or flaws in reasoning or coverage is accurate but cursory and does not meet the minimum required for a complete answer or inadequate support of assertions with data and/or examples.
	68 (D+)

	1
	doesn’t effectively address assignment; fails to support assertions with data or examples; unclear explanations; inadequate understanding; major flaws in reasoning or explanations.
	58 (F)

	no credit
	answer missing or does not answer the question.
	0


Writing

	grade
	criteria
	approximate grade

	5
	meets criteria for 4, but also has a sense of style, going beyond grammatical correctness to real readability.
	98

	4
	excellent paper/paragraph organization, interesting sentences, good grammar, very few spelling errors, does not read like a first draft.
	88

	3
	decent organization; serviceable prose; reads like a first draft; a paper with excellent writing will still earn a 3 if it contains many spelling errors and is clearly not proofread.
	78

	2
	disorganized; awkward sentence structure; poor grammar; poor spelling.
	68

	1
	similar problems to 2s, but worse.
	58


After reading the entire syllabus, please tear this sheet off, sign it, and turn it in at the beginning of class on Wednesday, January 19.

I have read the syllabus for Geology 225, and I understand my obligations for the course.

Signature: ___________________________________________________
Date:  _________________

Jan 17 First Quarter
Jan 25 Full Moon (Old Moon) 
 


