
Principles of Glaciology

Earth Sciences 314

Section: D100

Term: 2007 Spring

Instructor: Dr. Gwenn E. Flowers

Discussion Topics: 
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 properites 
of ice, glacier and ice-sheet thermomechanics, dynamics of Greeeland and Antarctica, ice 
cores, subglacial lakes, unstable ice flow and resource exploitation in glacerized areas.  
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:

I.Introduction

1.Global distribution and classification of ice

    2.Physical and chemical properites of ice

    3.History of scientific investigation of glaciers

    4.Glacier mechanics, thermodynamics and hydrology

II.Glaciers as components of the global climate system

1.Mass balance of the cryosphere

        2.Greenland: hydrology, mass balance and climate feedbacks

        3.Antarctica: ice sheets, ice streams and ice shelves

III.Glaciers as indicators and archives of environmental conditions

1.Ice geochemistry and ice cores as environmental archives

        2.Internal stratigraphy and ice flow histories
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        3.Lake Vostok, other modern-day subglacial lakes and life in extreme environments

        4.Extraterrestrial ice

IV.Glaciers as agents of catastrophic change

1.Glacier-volcano interactions

        2.Glacier outburst floods

        3.Glacier flow instabilities: surging and tidewater       glaciers

V.Galciers as resources

1.Catchment glacierization and runoff

        2.Hydroelectric power generation in glacierized areas

        3.Resource exploration/exploitation and waste disposal in glacierized areas
 

 

Grading: 

Exams(3written,1 oral)40%

Problem Sets/Laboratory Exercies35%

Paper Presentations/Discussion10%

Short Writing Assignments5%

Quizzes5%

Class Participation5%

 

Required Texts: 

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 Univesity Press, 
2005.

3. Glaciers, M. Hambrey and J. Alean, 1st edition, Cambridge University Press, 2004.
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Required readings will be handed out in class or put on reserve at the library.

Materials/Supplies: 

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

Notes: "Be aware that during the field trip there will be period of strenuous hiking, hiking 
close to cliffs and crossing roads with busy traffic. Appropriate clothing and footwear 
should be worn. Further details regarding safety, food, housing and field supplies will be 
discussed prior to the field trip."

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.


