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Processes of glaciation

Processes of glacier erosion and deposition

Glacio-fluvial processes

Glacio-lacustrine and Glacio-marine processes

Glacial landforms

Periglacial processes

Periglacial landforms

Processes of climate change

Dating methods

History of Pleistocene climate change
SYLLABUS:  Geos 463-O/663 (FALL 2007) 

Course Information


Course Number:
GEOS 463-O/663


Credits:
3 lecture + 1 lab (4 total)


Place:
Lecture NSB 136/Lab NSB 233 (initial labs in the field)

 
Time:
Lecture Tu/Th 2:00-3:30; Lab W 2:15-5:15

Instructor


Name:
Dr. James E. Begét (Jim)


Office:
364 Natural Science Facility


Phone:
474-5301


Office Hours:
W 9-12 or by appointment


Teaching Asst:


TA Phone:


TA Office Hours:


Textbooks


Glaciers and Glaciation by Benn, D I. and Evans, D.J.A.. (1998).. 


Permafrost: A Guide to Frozen Ground in Transition by Neil Davis
Prerequisites:

Geos 304 Geomorphology and either COMM  131x or 141x (as this is an oral intensive class) are required pre-requisites for undergraduates enrolling in this class.

Course Objectives

(1)   Introduction to glaciers, glacier flow, glacier morphology, and glacial processes.

(2)  Overview of the deposits, landforms and depositional processes associated with ice sheets, alpine glaciers and periglacial environments.  Introduction to glacial and periglacial processes and their climatic controls.

(3) Introduction to techniques of characterizing, correlating and dating Quaternary deposits.  Discuss accuracy, precision and  technical limitations of various methods.  Work with samples and data in the lab.

(4) Introduction to Pleistocene climate change.  Links between Quaternary

 history in Alaska and elsewhere in the world.  Discussion of important ice core, loess, lacustrine, and marine records and comparison to glacial and periglacial records. 

Guiding Philosophy of the class


Multidisciplinary approaches are needed to understand the environmental effects of climate change, tectonism, volcanism, and other processes active during the Quaternary (i.e. the last 2.6 myr of earth history).  In the lecture portion of this class we will review the history of the Pleistocene Ice Ages, including the effects of multiple episodes of worldwide cooling and warming on glacial and periglacial systems.  We will attempt to integrate a wide range of interdisciplinary research including computer models of climate change, the record of atmospheric chemical changes, marine records, and data on the record of climate changes in glacial elsewhere in the Arctic and around the world.

This course will emphasize the utility of field studies of glacial and periglacial deposits and processes, through a series of applied laboratories.  In the laboratory portion of this class we will attempt to develop our own record of climate change by making a comprehensive study of periglacial sediments in the Fairbanks area.  

Course Format


LECTURE:  The fundamental material will be presented in lectures on Tuesday and Thursdays of each week.   During the last 30 minutes or so of class on Thursdays we will review in a seminar format selected recently published papers relevant to the lecture and lab.  Please note that this portion of the class allows Geos 463 to meet the University of Alaska criteria as an “oral intensive” class.

LABORATORY:  Labs will be held on Wednesday afternoons.  Lab time may also be used to review examinations or conduct other class business.   For the first several lab sessions we will do field work, and collect samples and data from periglacial sediments in the Fairbanks area.  In the last part of the class we will analyze and interpret our samples.  Students will compile a lab notedbook and write a research paper on the results of work done during the lab portion of the class

ASSIGNED READINGS:
Readings from your textbook will be keyed to lecture and lab topics.   Much important information will be contained in supplemental scientific papers, assigned for discussion in the weekly "seminars."  You will be responsible for both textbook and seminar readings on examinations.

SEMINARS:  Important classic and current scientific papers discussing aspects of

Glacial and periglacial  geology relevant to this class will  be presented by all students in a series of seminars.  The seminars will  held during the last half of each Thursdays class.  Both undergraduates and graduates will  present papers in the seminar.  Each student will make at least 3 oral presentations, lasting 10-15 minutes each.  The seminar presentations will  be followed by question and answer sessions involving the other students.  Geos 463-O is recognized as an “oral intensive” class, and the oral presentation part of the class will count for 15% of the grade, as required by the University of Alaska-Fairbanks for all oral intensive classes.  
FIELD TRIP:  A one-day field trip to the Alaska Range will be held on Sept. 12, to examine glacial sediments and observe glacial depositional processes.

RESEARCH REPORT  A short report on the field and lab project is required.  The paper should include results from each of your lab investigations, together with a brief written report interpreting the data in the context of what you have learned about global Quaternary geology and climate change.   We will discuss our lab work and this research report through the term.  If you keep good records of the labs through the term they will constitute about 50% of this report.

RESEARCH PAPER (for enrollees in 663 only):  A short (10 pages double-spaced text and figures maximum length!!) research paper on a topic to be decided in consultation with the Professor is required for graduate credit in the class.

Grading Policy
LECTURE:  Your grade in the lecture part of the class will be based largely on two exams given during class time.  Each exam will cover material from lecture, seminars, laboratory, and field trips.  Exams will not be cumulative.  Each exam will count 25 % of the final grade, or 50% altogether.  An additional 15% of the grade will be based on your presentations in the seminar part of the class.

LABORATORY:  The final research paper,  based on your field and laboratory exercises, will be the basis of  a grade in the laboratory portion of the class, and will be worth an 35% of the final grade.

Grades will be based on the cumulative points scored during  examinations, seminar, and the laboratory final paper.   Grading will be based on a curved, sliding.  We will start with the assumption that:      



       %            Grade


  90-100           A



  80- 90            B



  70- 80            C           etc.

However, if all examinations are below 90%, for instance, grading scales will slide  down, and grading will be done on a curve.  Please note that the graduate and undergraduate classes will be graded separately.


                                   GEOS 463/663 - Fall 2007

_________________________________________________________


       Lecture Schedule

_________________________________________________________

Date

Topical Outline                                Readings

----

--------------                               --------

Sept.  3
INTRODUCTION



Course Organization


B&E:  3-64


8
Scope of Quaternary Studies



10
Glaciers and Climate
.  



Seminar Preparation


12  
GLACIERS FIELD TRIP

15
Snowline


        B&E:  65-96



Glacier classification and distribution


17
Mass Balance



Ice Deformation/Seminar


24
Glacier Flow

    B&E:  141-210


 29 
Theoretical glacier profiles



Low profile glaciers /Seminar

OCT 1
 Glacier Dynamics 





Glaciers as equilibrium systems


 6
Glacioisostacy/Seminar

OCT. 8
Glacial processes:  erosional    B&E  240-270, 311-376


13
Glacial processes:  depositional B&E 377-420


15                         Meltwater


20                        Glacial landforms:  erosional


22  
Glacial landforms:  depositional

27                  MID-TERM EXAMINATION


  29
Into to periglacial landforms and processes


NOV
  3
Periglacial environments:  climatic controls

NOV.   5
FILM 


   10
Periglacial processes 
 


   12
Periglacial landforms


  17
Quaternary stratigraphy:  



glacial/periglacial


 19
 Qaternary stratigraphy:periglacial ice and loess 

24 Ice Sheet Histories

26                             THANKSGIVING BREAK 


DEC
1
Alpine Glaciers 

 3
Holocene climate and glacial history

.DEC  8
Pluvial Geology/Ice core records of climate change


  10
Oceanographic records of climate



Absolute and relative dating methods:            




      Potassium Argon



      Thermal-luminesence 



       Radiocarbon


FINAL EXAMINATION

FIELD TRIP SCHEDULE
Date

Location
               Comments
Sept. 12
ALASKA RANGE            

This is a required fieldtrip.  Be prepared for rain and/or cold, but hope for clear and crisp fall weather.  We will leave saturday morning at 9:00 am.  We will observe examples of glacial deposits and geomorphology on this field trip.  Additional optional field trips will be scheduled through the term in the lab period, as demand warrents.

TENTATIVE SEMINAR SCHEDULE
Date

Subject
                                         Readings

----

-------                                                 --------
Sept. 17
Glacier Snowlines                to be announced........



Glacier Dynamics                 newly published 

Sept..  24
Glacial Isostacy                   papers will be        



Glacial Stratigraphy

additional subjects to be announced through term.....

TENTATIVE LABORATORY SCHEDULE
Date

Subject

----                               -------
Sept. 9
Fairbanks Loess Deposits

Sept. 16 
Magnetic Susceptibility/Stratigraphy                   

Sept.  23
Tephra/Density/Organic Carbon/14C                        

Sept. 30
Ph/Conductivivity

Oct.  7
Tephra petrographyGrain size

Oct.
 14
Isotope sampling

Oct.  21
Lab 

Oct.
 38
TBA

Nov.  4
TBA

Nov.
11
TBA

Nov.
 18
TBA

Nov.
  25 
Take home lab

Dec.
  2
TBA

Dec.
  9
Lab Report Discussion

