
Geology 351: Principles of Geomorphology

Instructor: Dr. Catherine A. Riihimaki
Office: Mudd 212 (ext. 3247)
Office hours: TR 9:00-10:30 am and by

appointment
Email: cariihim@colby.edu
Mailbox: in Dept. of Geology office,

Mudd 209

Text: Process Geomorphology (4th ed.)
by Ritter, Kochel, and Miller

Lecture: MWF 9-9:50 am in Mudd 103
Labs: Monday 1-4 pm in Mudd 103

Tentative Class Schedule

Date Subject Text Reading
Week 1:
W Sept. 3 Introductions and Big Picture View of

World
Ch. 1

F Sept. 5 Quantifying Landscapes I – Steady State
vs. Transience

Week 2:
M Sept. 8 Quantifying Landscapes II – Geomorphic

Markers

LAB FIELD TRIP: Quantifying Landscapes
Lab

Hooke, 2000
  

W Sept. 10 Quantifying Landscapes III – Dating
Methods

F Sept. 12 Plate Tectonics I – Building and
Supporting Topography

p. 25-36; Molnar,
1986

Week 3:
M Sept. 15 Plate Tectonics II – Surface Processes

and Tectonics
Willett and
Brandon, 2002

LAB Plate Tectonics Lab

W Sept. 17 Plate Tectonics III – Volcanoes

F Sept. 19 Glaciers I – Mass Balance and Velocity Ch. 9



Week 4:
M Sept. 22 Glaciers II – Glacial Erosion and

Landscape Evolution
Ch. 10; Hallet et
al., 1996

LAB FIELD TRIP: Glaciers and Ice Sheets
Lab

Shreve, 1985

W Sept. 24 Glaciers III – More Glacial Erosion Harbor et al.,
1988

F Sept. 26 Ice Sheets I – Antarctica, Greenland

Week 5:
M Sept. 29 Ice Sheets II – Last Glacial Maximum

LAB Ice Sheets Lab

W Oct. 1 Periglacial Processes Ch. 11; Kessler
and Werner, 2003

F Oct. 3 MID-TERM #1

Week 6:
M Oct. 6 Physical Weathering Ch. 4

LAB Soils Lab

W Oct. 8 Chemical Weathering Ch. 3

F Oct. 10 Soils

Week 7:
M Oct. 13 Hillslopes I – Diffusion Ch. 5; Gilbert,

1909
LAB FIELD TRIP: Hillslopes Lab

W Oct. 15 Hillslopes II – Mass Movement Harp et al., 2003

F Oct. 17 Hillslopes III – Mass Movement cont.

Week 8:
M Oct. 20 Fall Break: No Class, No Lab

W Oct. 22 Sediment Transport I Ch. 6

F Oct. 24 Sediment Transport II



Week 9:
M Oct. 27 Rivers I – Hydrologic Cycle Ch. 7

LAB FIELD TRIP: Rivers Lab

W Oct. 29 Rivers II – Bedrock Channels Wolman and
Miller, 1960

F Oct. 31 Rivers III – Bedrock Channels cont. Whipple et al.,
1999

Week 10:
M Nov. 3 Rivers IV – Alluvial Channels Milliman and

Syvitski, 1992
LAB Rivers Lab II

W Nov. 5 Rivers V – Alluvial Channels cont.

F Nov. 7 MID-TERM #2

Week 11:
M Nov. 10 Karst Processes I Granger et al.,

1997; Ch. 12
LAB Eolian Processes Lab

W Nov. 12 Karst Processes II – Cave Applications

F Nov. 14 Eolian Processes I Werner, 1995;
Ch. 8

Week 12:
M Nov. 17 Eolian Processes II

LAB Coastal Processes Lab

W Nov. 19 Coastal Processes I – Coastal Erosion Ch. 13

F Nov. 21 Coastal Processes II – Coastal Erosion
cont.

Adams et al.,
2002

Week 13:

M Nov. 24 Coastal Processes III – “Ultimate
Baselevel”

W,F Nov. 26,28 Thanksgiving Break: No Class, No Lab



Week 14:
M Dec. 1 Landscape Evolution – Climate Change I Ch. 2; Molnar

and England,
1990

LAB MOVIE: Step Into Liquid or Endless
Summer

W Dec. 3 Landscape Evolution – Climate Change
II

Zhang et al.,
2001

F Dec. 5 Summary and Review

Week 15: FINAL EXAM

Readings:
Adams, P.N., Anderson, R.S., and Revenaugh, J., 2002, Microseismic measurement of wave-energy

delivery to a rocky coast: Geology, v. 30, p. 895-898.
Gilbert, G.K., 1909, The convexity of hilltops: Journal of Geology, v. 17, p. 344–350.
Granger, D.E., Kirchner, J.W., and Finkel, R.C., 1997, Quaternary downcutting rate of the New River,

Virginia, measured from differential decay of cosmogenic Al-26 and Be-10 in cave-deposited
alluvium: Geology, v. 25, p. 107-110.

Hallet, B., Hunter, L., and Bogen, J., 1996, Rates of erosion and sediment evacuation by glaciers: A review
of field data and their implications: Global and Planetary Change, v. 12, p. 213-235.

Harbor, J., Hallet, B., and Raymond, C.F., 1988, A numerical model of landform development by glacial
erosion: Nature, v. 333, p. 347-349.

Harp, E.L., Jibson, R.W., Kayen, R.E., Keefer, D.K., Sherrod, B.L., Carver, G.A., Collins, B.D., Moss,
R.E.S., and Sitar, N., 2003, Landslides and liquefaction triggered by the M 7.9 Denali Fault
earthquake of 3 November 2002: GSA Today, v. 13, p. 4–10.

Hooke, R.L., 2000, On the history of humans as geomorphic agents: Geology, v. 28, p. 843-846.
Kessler, M.A., and Werner, B.T., 2003, Self-organization of sorted patterned ground: Science, v. 299, p.

380-383.
Milliman, J.D., and Syvitski, J.P.M., 1992, Geomorphic/tectonic control of seidment discharge to the

ocean: the importance of small mountainous rivers: Journal of Geology, v. 100, p. 525-544.
Molnar, P., 1986, The structure of mountain ranges: Scientific American, v. 255, p. 70-79.
Molnar, P., and England, P., 1990, Late Cenozoic Uplift of Mountain-Ranges and Global Climate Change -

Chicken or Egg: Nature, v. 346, p. 29-34.
Shreve, R.L., 1985, Esker characteristics in terms of glacier physics, Katahdin esker system, Maine:

Geological Society of America Bulletin, v. 96, p. 639-646.
Werner, B.T., 1995, Eolian Dunes - Computer-Simulations and Attractor Interpretation: Geology, v. 23, p.

1107-1110.
Whipple, K.X., Kirby, E., and Brocklehurst, S.H., 1999, Geomorphic limits to climate-induced increases in

topographic relief: Nature, v. 401, p. 39-43.
Willett, S.D., and Brandon, M.T., 2002, On steady states in mountain belts: Geology, v. 30, p. 175-178.
Wolman, M.G., and Miller, W.P., 1960, Magnitude and frequency of forces in geomorphic processes:

Journal of Geology, v. 68, p. 54-74.
Zhang, P.Z., Molnar, P., and Downs, W.R., 2001, Increased sedimentation rates and grain sizes 2-4 Myr

ago due to the influence of climate change on erosion rates: Nature, v. 410, p. 891-897.



Grading:
Lab assignments are due at the beginning of the next lab.  There will also be one problem
assigned each Friday, to be turned in the following Friday.  Late assignments have a half-
life of two weeks (i.e., if turn it in two weeks late, your maximum grade is 50%).
Remember that turning in assignments late is the worst way to lose points!!  I reserve the
right to consider trends, class participation, and attendance for anyone on the cusp of two
grades.  The final grade breakdown is:

Mid-terms 30%
Final Exam 20%
Labs 25%
Problem Sets 25%

Attendance:
Clear any absences in advance, if possible.  Labs and exams will be made up only under
extraordinary circumstances.  If you have a sports-related conflict, please have your
coach email me in advance.

Final thoughts:
This is a quantitative class, but do not be intimidated by the math.  Ask lots of questions
in lab, lecture, and office hours.  Given the small size of the class and the fact that you are
all upper-classmen, I am happy to alter the syllabus to focus on what you are interested
in, or to spend more time on difficult concepts.





Grades:
The final grade breakdown is:

Mid-terms 30%
Final Exam 20%
Labs 25%
Problem Sets 25%

I reserve the right to consider trends, class participation, and attendance for anyone on the cusp of two grades.

Lab assignments are due at the beginning of the next lab.  There will also be one problem assigned each Friday, to
be turned in the following Friday.  Please do the required reading before class.  It will not only help you understand
the lectures, but you may be expected to discuss readings in class with your colleagues.

I expect all of the assignments/labs to be turned in on time, unless you have talked with me in advance.  Late
assignments have a half-life of two weeks (i.e., if turn it in two weeks late, your maximum grade is 50%).
Remember that turning in assignments late is the worst way to lose points!!

Please turn in neat work.  If you need to type or re-copy handwritten work, please do so.

Cheating is obviously not allowed, as per the Honor Code.  If in doubt about what constitutes cheating or plagarism,
please ask.

Collaboration on labs and problem sets is encouraged, but I expect each person to turn in their own work.  I strongly
advise you to consult myself or each other once you have already attempted to figure something out; i.e., do not lean
too heavily on others to get you through the labs, or you will find yourself having a tough time on the exams.

Attendance:
I know this sounds obvious, but please attend class.  Readings are meant as a supplement, not a substitute, for the
lecture material.  If you can’t attend class, please let me know in advance, if possible.  You will be responsible for
getting notes from your colleagues.

I need everyone to be on time to labs – you will be left behind if we are headed on a field trip, which will result in a
zero for that lab!  You will not be able to make up field labs unless you have a valid excuse for missing the lab.

Final thoughts:
This is a quantitative class, and I expect a range of comfort levels with the math and physics involved.  Remember
that it’s ok to struggle a bit (if you knew the material already, you wouldn’t be in the class, right?).  With practice,
both the math and physics should be manageable.  Don’t hesitate to ask questions!!

During lab and my office hours, you have my undivided attention.  Please use them!  I am available other times by
appointment.  You are welcome to stop by my office, but I can’t guarantee I’ll have time at that moment!

My goal is not only to teach you the principles of process geomorphology, but also to stir your fascination in the
way the earth works!  Please to not hesitate to talk to me about how I can improve your learning environment – I
want you to enjoy this course!


