
Principles of Glaciology

Earth Sciences 314

Section: D100

Term: 2009 Spring

Instructor: Dr. Gwenn E. Flowers

(Email: gflowers@sfu.ca; Phone: 778-782-6638; Office: TASC 1 Room 7237)

Discussion Topics:  General:

This course is an introduction to the study of ice in the environment from a geophysical 
perspective, with specific  attention to glaciers and ice sheets as (1) components of the 
global climate system, (2) indicators and archives of environmental conditions, (3) agents of 
catastrophic change and (4) resources.  Topics inlcude the physical and chemical properties 
of ice, glacier and ice-sheet thermomechanics, dynamics of Greenland and Antarctica, ice 
cores, subglacial lakes, unstable ice flow.  The objective of this course is to equip 
students to understand some of the critical and emerging scientific issues related to Earth’s 
cryosphere.

Course Topics:

1.Introduction to glaciology

    2.Glacier formation and mass balance

    3.Structure and material properties of ice

    4.Deformation of ice

5.Glacier mechanics

        6.Glacier hydraulics

        7.Basal Processes

8.Ice sheets, streams and shelves

        9.Surging and tidewater glaciers

        10.Subglacial lakes and outburst floods

        11.Glaciological hazards (time permitting)
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12.Glaciers and resource issues (time permitting)

 Course Organization:

One 1-hour lecture and one 2-hour laboratory per week

Laboratory periods will be used for problem sets, computer-based assignments and discussions 
of readings according to the weekly course matrix.  A significant part of your learning will 
occur outside of the lecture period, so you should plan to allocate roughly 8-10 hours per 
week (2 hours in lab, plus 6-8 additional hours) outside of the lecture period to this course.

Grading: Assessment in this course has been designed to be distributed both in time 
(throughout the semester) and in methodology (to provide a broadly-based overall assessment 
that targets the various learning objectives).  40% of the assessment will be based on 
examinations (oral and written), 30% on problem sets and laboratory assignments, and 30% on 
discussions and written summaries of course readings.

Exams:

1 midterm exam:20%

1 oral final exam (cumulative):  20%

Problem Sets/Laboratory Exercises:

4-5 throughout semester: 30%

Other:

Presentation/discussion of readings:   5%

Short writing assignments:   20%

Class participation:   5%
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Required Texts: Required readings will be handed out in class.

Recommended Texts: 1. The Physics of Glaciers, W.S.B. Paterson, 3rd edition, Reed Educational 
Professional Publishing Ltd., 1994.

2. Principles of Glacier Mechanics, R. LeB. Hooke, 2nd edition, Cambridge University Press, 
2005.

3. Fundamentals of Glacier Dynamics, C.J. van der Veen, A.A. Balkema, Rotterdam, 1999.

4. Glaciers, M. Hambrey and J. Alean, 1st edition, Cambridge University Press, 2004.

Materials/Supplies: None.

Prerequisite/Corequisite: EASC 101 or GEOG 111, Math 152 (with grade C or higher), PHYS 121 
(with grade C or higher).

Notes: 

This outline is derived from a course outline repository database that was maintained by SFU 
Student Services and the University’s IT Services Department. The database was retired in 
2014 and the data migrated to SFU Archives in 2015.


