
Earth 440: 2012 Course Outline 
 

Quaternary Geology 
 

 
Instructor: Dr. Martin Ross EIT 2045 

email: maross@uwaterloo.ca 
     Office hours: meetings by email appointment 
 
TA: Cassia Johnson  Room and phone #: ESC 203, x31130 
    email: cassiajohnson@gmail.com 
 

 
Schedule of classes 
 Monday Tuesday Wednesday Thursday
Lectures  12:30–2:20 

pm 
EV3 4412 

12:30–1:20 
pm 
DWE 3522A 

 

Labs  2:30-5:20 pm 
ESC 106 

  

   
Lectures:  Sept. 11(2)T, 12W, 18T(f), 19W, 25T(f), 26W 

Oct. 02T(f), 03W, 09T, 10W, 16T(exam), 17W, 23T(2), 24W, 
30(2)T, 31W 
Nov. 06(2)T, 07W, 13(2)T, 14W, 20(2)T, 21W*, 27(2)T*, 28(rev.)W 
* Team project presentations  

 
 
Field trips:  September 18, 25 
  October 02 
 
Exams: Mid-term: October 16T (duration: 1h30 max); Final: TBA 
 

 
Online textbook:  
Elias, S.A. (Editor-in-Chief) (2007) Encyclopedia of Quaternary Science. Elsevier Ltd. 
 
Shortcut URL: http://www.sciencedirect.com/science/referenceworks/9780444527479 
 
Other VERY useful textbooks:  
Benn D.I., and Evans D.J.A. (2010) Glaciers & Glaciation. Second Edition, Hodder Education, 
802 pages. 
Lowe, J.J., and Walker, M.J.C. (1997) Reconstructing Quaternary environments. 2nd  

edition, Pearson, Prentice-Hall, 446 pages. 
Menzies, J. (Ed.) (1996) Past glacial environments: Sediments, forms and techniques.  

Glacial Environments: Volume 2. Butterworth-Heinemann, Oxford, 598 pages. 



 
Course description:  
An introduction to the major topics of Quaternary Science with an emphasis on 1) 
the regional glacial geology and the geologic processes pertaining to glacial 
environments, 2) the methods to study the past 2.6 million years, 4) applications 
in mineral exploration (drift prospecting) and water resources assessments (e.g. 
hydrostratigraphy). Field trips and laboratory sessions will involve various 
observations, measurements, and sedimentologic analyses of glacial sediments. 
 
What is Quaternary geology? 
The Quaternary is the most recent major subdivision (period) of the geological 
timescale spanning the last 2.6 million years of the Earth’s history. This time 
interval has been marked by dramatic and frequent changes in global climate. 
Cold or glacial stages alternated with warm interglacials. The expertise of 
Quaternary geologists lies in their capacity to describe and interpret the geologic 
and geomorphic record of this period to reconstruct past environmental change 
and to assess the impact of such changes on the Earth’s surface. Quaternary 
geologists also apply this knowledge to various applications (e.g. mineral 
exploration and environmental studies). 
 
Why study the Quaternary? 
1) Now that we are all aware of climate and environmental change it is more 
important than ever to seek a perspective of the scale and rates at which the 
characteristics of the natural environment have developed and changed in 
response to natural forces. We now know that during the Quaternary Period, the 
Earth’s systems have changed frequently, often rapidly and at different scales in 
different places. How close will we be able to predict future changes resulting 
from both natural and human-induced factors? The answer will depend largely on 
how well we will be able to explain past changes and integrate this knowledge 
into the predictions. 
 
2) Understanding the geologic record of the Quaternary is also useful to mineral 
exploration as well as hydrogeologic studies especially over glaciated terrains. 
For instance, glacial processes may have transported mineral grains indicative of 
certain ore deposits over a surface area several orders of magnitude larger than 
the source rock. A good understanding of the glacial dynamics and history of 
such an area can provide valuable insights which can lead to major mineral 
discoveries. Also, Quaternary stratigraphic assemblages are often intricate and 
their associated sediments heterogeneous. This needs to be taken into account 
in hydrogeologic studies. In fact, understanding the Quaternary geology of an 
area is critical in assessing the quality/quantity of water resources especially over 
glaciated terrains. 
 
 



Lecture topics covered: 
 
PART I: Glacial geology of North America (with a focus on Ontario) 
 

- The character, duration and framework of the Quaternary 
With emphasis on… 
o The last interglacial and the Wisconsinan stage in North America 
o The stratigraphic framework of Southern Ontario 

- The geology and geomorphology of glaciated terrains 
o Sediments and landforms  

 Character and distribution 
 Origin, processes 
 Techniques to characterize sediment-landform assemblages 

 
PART II Applied Quaternary Geology 
 

-  “Drift” prospecting 
o Mineral indicators and geochemical pathfinders in glacial sediments 

from buried mineralized bodies 
o Dispersal patterns and glacial dynamics history 

- Hydrostratigraphy and aquifer/aquitard sediment characterization 
o An introduction to the hydrostratigraphy of glaciated terrains 

 What is hydrostratigraphy? 
 Surface/subsurface mapping approaches 

 
PART III : Quaternary Geochronology 
 

- Dating methods 
o Radiometric dating techniques (e.g. 14C, K-Ar, OSL, cosmogenic 

dating) 
o Incremental dating methods (Dendrochronology, varve chronology) 
o Age-equivalent stratigraphic markers (e.g. paleomagnetism, 

tephrochronology) 
 
PART IV : Quaternary Environmental Change 
 

- Understanding Quaternary environmental change 
o Orbital forcing 
o Short-term climatic variations 

 Evidence from ocean sediment cores (e.g. Heinrich layers) 
 Evidence from ice cores (D/O oscillations; GRIP, GISP-2 

projects) 
 Global feedback mechanisms 

 



Laboratories: 
 
This component of the course will consist of three half day field trips radiating out 
of K-W as well as a glacial sediment study project (formal report + team 
presentation). 
 
Field trips: 
 
The field trips are intended to give an overview of the glacial stratigraphy and 
sediment-landform assemblages in the region as well as some hands-on 
experience. You will be given the opportunity to learn and apply traditional and 
modern field techniques. You will learn some basic field 
description/measurement procedures and sediment sampling techniques. You 
will learn to take professional field notes, etc. Secondly, field trips will be used to 
work on the field portion of your term project. 
 
Term project: 
 
Teams of 3 students will be allowed per project. Build your team early and 
start reading regional reports asap because some project activities will 
start at the beginning of the term. Your report must include: 
 

 Description of the field site; 
 General stratigraphic/sedimentologic description of the site; 
 Results: e.g. Till fabric analysis, pebble count, grain size analysis (sieve, 

laser) 
 Interpretation; depositional env., glacial dynamics, compare with existing 

literature, etc. 
 
If any problems arise regarding your term project, please see your TA first. 
Most problems are usually resolved at this stage. If you are still not 
satisfied after seeing your TA, then see your course instructor.  
 
Other important information pertaining to the labs includes the following: 
 

1) The reports are expected to be submitted in a well organized and 
legible fashion. 

2) They will be marked according to the quality of analysis/interpretation 
as well as quality of presentation. 

 
 
 
 
 
 
 



 
Learning objectives: 
 
By the end of this course you should have achieved the following objectives: 
 

1) Know the main principles, concepts and approaches pertaining to the 
study of Quaternary sediments and landforms. 

2) Knowledge of the Quaternary stratigraphic framework of Ontario 
3) Knowledge of the basic applied glacial geology techniques 
4) Gain experience at describing glacigenic sediments, analyzing their 

properties and presenting results and interpretation 
5) Appreciation and basic knowledge of the complexity of changes that 

have occurred worldwide throughout the Quaternary Period 
 

 
Evaluation: 
 

 10% Field trips and field work component of term project 
 10% term project presentation 
 30% term project report (due after your team presentation) 
 
 20% midterm (Oct. 16 from 12:30 pm – 2:00 pm) 
 30% final exam (TBA) 

 

 
Academic integrity: 
 
In order to maintain a culture of academic integrity, members of the University of 
Waterloo community are expected to promote honesty, trust, fairness, respect 
and responsibility. 
 
Students are expected to know what constitutes plagiarism and collusion. The 
text of Policy 33 (Ethical Behaviour) and Policy 71 (Student Academic Discipline) 
are available online at: 
 

http://www.adm.uwaterloo.ca/infosec/Policies/policy33.htm 
http://www.adm.uwaterloo.ca/infosec/Policies/policy71.htm 

 
Perceived academic offences will be reported to the Office of the Dean of 
Science for further investigation. 


