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YOUR MISSION 
When you have completed this course, you should be able to do the following: 

1. Explain the difference between a hypothesis and a theory, and apply knowledge of the scientific 
method to gauge the reliability of scientific claims.  Your BS (bogus story) detector should go off 
when you hear arguments that are not up to standard, regardless of who makes them. 

2. Describe how Earth came to be. 

3. Explain what minerals are, and how they determine the characteristics of rocks. 

4. Explain how igneous, sedimentary, and metamorphic rocks form, and describe the kinds of 
information we can get from them. 

5. Describe plate tectonics, including how we know it is happening, and how it explains geological 
phenomena. 

6. Explain the causes and consequences of the following natural hazards: volcanoes, earthquakes, 
tsunamis, floods, and mass wasting (“landslides”).  Describe what can be done to minimize the 
effects of these events on people and property. 

7. Describe the ways in which the Earth System changes, how we know those changes have 
happened (or are happening), and the role of humans as agents of change.   

 

INSTRUCTOR 
Dr. Karla Panchuk 
karla.panchuk@usask.ca  
Response to email enquiries within 24 hours, M-F 

 
Visit me at Louis’ Loft on Tuesday 
mornings, 8:30-10:30 am 

 
CLASS INFORMATION 
GEOL 108 (01), GEOL 121(02), 3 c.u. 
Geology Bldg., Rm 261 
Lectures: M-F, 11:00am-1:20pm 
Lab (GEOL 121): M-F, 2:00-4:50pm 

COURSE DESCRIPTION (as per calendar) 
Exploration of the physical processes that have shaped our 
planet. Strong emphasis on relationships between 
geological processes and humans. Topics for discussion 
include volcanoes, earthquakes, pollution, and the origin 
and exploitation of energy, mineral and water resources. 
 
Geology 121 follows the same lectures as Geology 108. 
The laboratory component satisfies the requirements of 
students in Program Type C (B.Sc. programs). Students 
in the College of Education who wish to take a course in 
Earth Science and require a laboratory component are 
advised take this course. 
 

108: The Earth and How It Works 
121: Earth Processes 

University of Saskatchewan 
Spring Term, First Quarter 

7-28 May 2014 
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PROCEDURES & REQUIREMENTS 
Lecture slides 

PowerPoint lecture slides will be made available on Blackboard in 
advance of each class.  These slides should not be considered a 
substitute for taking notes. 

Technology 

During the lecture you will answer questions using a classroom 
response system called Poll Everywhere.  To use this system you will 
need an electronic device with a web browser (e.g., smart phone, 
tablet, laptop computer), or a phone that can send text messages.  We 
will work through the set-up together on the first day of class.  There 
are no costs associated with Poll Everywhere, outside of those related 
to using your existing mobile data plan.  Clickers do not work with 
Poll Everywhere.  

Attendance 

Attendance is not mandatory in the sense that I will not be taking 
attendance and deducting points if you are not present.  There are still 
consequences for not attending class, however. This class is running 
on a condensed schedule, so missing even one day will put you 
significantly behind.  Also, you will miss out on earning points for in-
class activities. 

Learning objectives 

The learning objectives consist of a fairly detailed list of the 
information on which you will be tested.  Exam questions will come 
exclusively from the learning objectives.  Use them as a guide when 
you study, but also to help you figure out the key points you should 
be getting from lectures and readings.  It is a good idea to review the 
relevant learning objectives in advance of each class.  You can 
download the learning objectives from Blackboard.   

Lunch & Breaks 

There will be a 15 minute break part way through each class.  This 
should be enough time to top up your coffee, but it is unlikely to be 
sufficient time for you to buy your lunch. If you bring snacks to class, 
please choose something that will not annoy your classmates, and 
please clean up after yourself before you leave. 

 

TEXTBOOK 
The recommended textbook for this course is Earth, Portrait of a 
Planet (4th ed.) by Marshak.  I will follow the textbook fairly closely in 

“One’s	  mind,	  once	  stretched	  by	  a	  new	  
idea,	  never	  regains	  its	  original	  

dimensions.”	  	  -‐Oliver	  Wendell	  Holmes,	  
slightly	  modified	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

Your Instructor 
“I’m	  in	  Grade	  25.”	  	  

That’s	  how	  I	  
explained	  the	  years	  I	  
spent	  at	  the	  U	  of	  S	  
and	  Penn	  State	  to	  
family	  members	  

who	  couldn’t	  quite	  
figure	  out	  what	  I’d	  
been	  up	  to	  for	  all	  
that	  time.	  	  You	  don’t	  spend	  that	  much	  
time	  in	  school	  unless	  you	  like	  learning,	  
and	  learning	  is	  why	  I	  like	  teaching.	  	  The	  

trick	  with	  learning	  is	  not	  to	  become	  
discouraged	  when	  it	  is	  difficult.	  	  “Difficult”	  

means	  you	  are	  asking	  your	  brain	  to	  do	  
something	  it	  hasn’t	  done	  before.	  	  The	  

only	  time	  “difficult”	  is	  a	  problem	  is	  if	  you	  
let	  it	  stop	  you.	  	  Easy	  for	  me	  to	  say,	  right?	  	  
Well,	  I’ve	  been	  through	  “difficult”	  a	  few	  
times,	  and	  the	  rewards	  of	  beating	  it	  are	  

huge.	  	  I	  like	  teaching	  because	  I	  can	  
provide	  students	  with	  a	  safety	  net	  so	  they	  

can	  take	  on	  “difficult”	  and	  know	  that	  
they’re	  not	  facing	  the	  learning	  challenge	  

alone.	  	  In	  my	  class	  you	  will	  learn	  
something	  about	  geology,	  but	  if	  you	  are	  

willing,	  you	  will	  also	  learn	  something	  
about	  how	  to	  beat	  “difficult,”	  and	  those	  

skills	  aren’t	  just	  for	  science	  class.	  	  
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lectures, and I’ve included a list of recommended readings from the 
Marshak book later in this document.  However, you have a list of 
learning objectives, and the important thing is that you can check off 
the items on that list.  How you do it doesn’t matter.  You may prefer 
to purchase the textbook and do the recommended readings, or you 
may feel confident with your lecture notes alone.  You may wish to 
use an older edition of the textbook, a different textbook altogether, or 
online sources.  If you choose to use online sources, you will have to 
determine whether or not a particular source is reliable.  The CRAAP 
Test checklist (on Blackboard) can help you decide.       

 

GRADES 
Your grade for the lecture component of the course will be calculated 
using your scores on the following assessments.  The weight of each 
assessment is indicated as a percent of your lecture component grade. 
(Note: you can find information on the U of S grading system here: 
http://students.usask.ca/current/academics/grades/grading-system.php)  

Mini quiz (5%) 

At the beginning of each class there will be a short (3-4 question) 
multiple-choice quiz on the material covered in the previous class.  
The quiz will be done using Poll Everywhere.  There will be no make-
up option for this quiz, so it is important that you be on time for class. 

In-lecture questions (10%) 

At intervals during the lecture you will respond to multiple-choice 
questions using Poll Everywhere.  There will be two kinds of 
questions.  Some will be designed to challenge you and to stimulate 
discussion.  You will earn points for answering these questions 
whether you choose the correct answer or not.  Others will be more 
straightforward questions (no tricks).  They will be designed to test 
your knowledge and to help me diagnose any problems.  You will 
receive points for correct answers.  You will be told in advance 
whether the question will be for discussion or for testing, and you will 
have an opportunity to get clarification on anything you might be 
uncertain about before you see the question.  There will be no make-
up option for either type of question, however you will have a 10- 
point head start.  Before your grade on this component is calculated, 
10 points will be added to your score, up to a maximum of 100%.   

Midterm exam (35%) 

On 16 May there will be a midterm exam at the beginning of class.  
The exam will consist of 50 multiple choice questions drawn from the 
learning objectives.  You will have one hour to complete the exam.    
There will be a lecture afterward.  Under exceptional circumstances 

“Science	  is	  a	  mode	  of	  thinking	  that	  
constantly	  doubts	  itself,	  checks	  itself,	  
and	  corrects	  itself.”	  	  -‐David	  Jewitt	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

Karl	  Raimund	  Popper	  
“I	  think	  that	  we	  shall	  have	  to	  get	  
accustomed	  to	  the	  idea	  that	  we	  must	  
not	  look	  upon	  science	  as	  a	  'body	  of	  
knowledge,'	  but	  rather	  as	  a	  system	  of	  
hypotheses;	  that	  is	  to	  say,	  as	  a	  system	  
of	  guesses	  or	  anticipations	  which	  in	  
principle	  cannot	  be	  justified,	  but	  with	  
which	  we	  work	  as	  long	  as	  they	  stand	  up	  
to	  tests,	  and	  of	  which	  we	  are	  never	  
justified	  in	  saying	  that	  we	  know	  they	  are	  
'true'	  or	  'more	  or	  less	  certain'	  or	  even	  
'probable.'	  “	  
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In	  1858	  Antonio	  Snider-‐Pellegrini	  

published	  his	  interpretation	  of	  how	  the	  
continents	  had	  once	  fit	  together.	  	  In	  his	  

book,	  La	  Création	  et	  ses	  mystères	  
dévoilés	  ("The	  Creation	  and	  its	  

Mysteries	  Unveiled")	  he	  used	  fossil	  
finds	  on	  different	  continents	  as	  

evidence	  that	  the	  continents	  had	  once	  
formed	  a	  single	  large	  mass.	  	  Today	  we	  
refer	  to	  a	  very	  similar	  configuration	  of	  

continents	  as	  the	  supercontinent	  
Pangea.	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

“If	  the	  fit	  between	  South	  America	  and	  
Africa	  is	  not	  genetic,	  surely	  it	  is	  a	  device	  

of	  Satan	  for	  our	  frustration.”	  
	  	  -‐Chester	  R.	  Longwell	  
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only (illness or a family tragedy), a short-answer/ essay format 
midterm exam can be scheduled for 20 or 21 May instead. 

Final exam (50%) 

The final exam will consist of 100 multiple-choice questions drawn 
from the learning objectives.  It will be comprehensive, but weighted 
more heavily toward topics covered after the midterm.  Approximately 
2/3 of the questions will be from after the midterm.  Final exams take 
place on 29 and 30 May.  The University will determine the exact 
date, time, and location.  Under special circumstances the University 
may permit you to write a deferred exam on another date.  You can 
find more information about exam policies and procedures here: 
http://www.usask.ca/calendar/exams&grades/examregs/ 
Lab 

For Geology 121 students, the lab component will count for 25% of 
your final grade.  Geology 121 students can calculate their final grade 
using the following formula:  

Final grade = (Lecture component × 75%) + (Lab component × 25%) 

Your lab instructor will provide you with more details about 
expectations for the lab. 

 

SCHEDULE OF TOPICS & 
RECOMMENDED READINGS 
Note: The dates on which topics will be covered are approximate.  Timing may 
change slightly depending on class discussions and specific interests expressed by 
students.  

7 May 
Study of geology, scientific method, origin of Earth 
  Prelude, pp. 1-11; Chapter 1, pp. 14-33; Chapter 2, pp. 35-38 
 
8 May 
The structure of Earth 
Plate tectonics: Introduction & early controversy 
 Chapter 2, pp. 42-53, beginning with “2.4 How do we know 

 that the Earth has layers?” 
Chapter 3, pp. 55-75 

 
9 May 
Plate tectonics: Interactions along plate boundaries 
Minerals: Definition, chemistry, formation, and physical properties 

Chapter 4, pp. 77-100  
Chapter 5, pp. 104-120, up to “5.5 Organizing our 
knowledge: Mineral classification” 
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The	  Racetrack	  Playa	  of	  Death	  Valley,	  
California	  is	  a	  dry	  lake	  bed	  with	  a	  secret.	  	  
Rocks,	  some	  of	  which	  weigh	  hundreds	  
of	  kilograms,	  are	  known	  to	  travel	  across	  
the	  playa	  along	  erratic	  paths,	  and	  even	  
to	  travel	  uphill.	  	  The	  rocks	  leave	  trails	  
behind	  them,	  but	  even	  though	  the	  
phenomenon	  was	  discovered	  over	  100	  
years	  ago,	  no-‐one	  has	  ever	  seen	  the	  
rocks	  move.	  	  The	  mechanism	  remains	  a	  
mystery.	  
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12 May 
Minerals: Classification, rock-forming minerals, gemstones 
The rock cycle 

Chapter 5, pp. 120-128, beginning with “5.5 Organizing our 
knowledge: Mineral classification” 
Interlude A, pp. 131-138; Interlude C, pp. 239-245 
 

13 May 
Igneous rocks: Formation, composition, and classification 

Chapter 6, pp. 139-160, up to “6.6 Where does igneous rock 
occur, and why?” 

 
14 May 
Igneous rocks: Where igneous rock forms 
Sediments and weathering 

Chapter 6, pp. 160-165, beginning with “6.6 Where does 
igneous rock occur, and why? 
Interlude B, pp.168-183 
 

15 May 
Sedimentary rocks 
Metamorphic rocks: what is metamorphism? 
 Chapter 7, pp. 184-211; Chapter 8, pp.212-218 
 
16 May 
Midterm exam (covering topics to the end of sedimentary rocks) 
Metamorphic rocks: types of metamorphic rocks 
 Chapter 8, pp. 219-237 
 
19 May: Victoria Day holiday, University closed 
 
20 May 
Volcanoes: settings, hazards, and mitigation 
 Chapter 9, pp. 249-284 
 
21 May 
Earthquakes: causes, types of faults, mechanisms, measuring, settings 
 Chapter 10, pp. 286-312, up to “Induced Seismicity” 
 
22 May 
Earthquakes: induced seismicity, hazards, prediction, mitigation 
Using seismic waves to view Earth’s interior 

Chapter 10, pp. 312-328, beginning with “Induced 
Seismicity”; Interlude D, pp. 330-340, up to “D.7 Earth’s 
Gravity” 
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NASA/JPL-‐Caltech/University	  of	  Arizona	  
	  
You	  can	  see	  channels	  and	  canyons	  like	  
these	  on	  Earth,	  but	  this	  image	  is	  from	  

Mars.	  	  It	  is	  the	  Ius	  Chasma	  of	  the	  Valles	  
Marineris.	  	  From	  canyons	  such	  as	  this,	  
and	  from	  Martian	  sedimentary	  rocks,	  
scientists	  have	  concluded	  that	  liquid	  
water	  once	  flowed	  on	  Mars.	  	  Some	  

features	  on	  Mars	  may	  have	  been	  carved	  
by	  catastrophic	  floods.	  
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23 May 
Deformation in Earth’s crust and mountain building 
 Chapter 11, pp. 349-381 
 
26 May 
Mass movement 
Streams: formation, sediment transport and deposition, channel 
evolution 
 Chapter 16, pp. 540-565 
 Chapter 17, pp. 568-580, up to “17.6 Streams and their  
 deposits in the landscape” 
 
27 May 
Streams: influence on landscape 
Floods 
Change in the Earth System: overview of causes and types of global 
change 

Chapter 17, pp. 580-605, beginning with “17.6 Streams and 
their deposits in the landscape” 

 Chapter 23, pp. 784-793, up to “23.5 Global climate change” 
 
28 May 
Change in the Earth System: Climate change, its record, and its causes 
How it all will end 
 Chapter 18, pp. 614-620, “18.3 Ocean water and currents” 

Chapter 23, pp. 793-818, beginning with “23.5 Global climate 
 change” 
 

29-30 May 
Final exam period: date, time, location to be announced by University 
 

DISABILITY SERVICES for STUDENTS 
Disability Services for Students (DSS) offers programs and advocacy 
services to promote an accessible and welcoming campus for all 
students.  Students with disabilities are encouraged to check out the 
DSS website (http://students.usask.ca/current/disability/) to see what 
DSS has to offer, and to register with DSS 
(http://students.usask.ca/current/disability/registration.php ).  Note 
that most of the services and programs provided by DSS are restricted 
to students who have registered with the office.  If you wish to seek 
exam accommodations through DSS, you should apply immediately 
because they require a week’s notice for midterm exams and two week’s 
notice for final exams.   
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R.	  Weller,	  Conchise	  College	  
	  
Quartz	  is	  one	  of	  the	  most	  abundant	  
minerals	  in	  the	  earth’s	  crust.	  It	  has	  a	  
strange	  property	  called	  piezoelectricity:	  	  
if	  a	  mechanical	  stress	  is	  applied,	  it	  will	  
release	  an	  electrical	  current.	  	  Maybe	  
this	  is	  self-‐defense	  for	  minerals.	  
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ACADEMIC INTEGRITY 
In our class academic integrity is a fairly simple matter of not 
cheating on exams.  If you are caught cheating you will receive a 
zero on the exam.  If you are planning to take any other courses 
at the U of S, however, you should have a close look at the U of 
S’s description of what is considered to be academic dishonesty.  
You can find it here: 
http://www.usask.ca/university_secretary/pdf/dishonesty_info_sheet.pdf 
Students are sometimes surprised by what is considered to be 
academic dishonesty (for example, they often misunderstand 
the meaning of plagiarism), so it is very important that you 
consult the website to apprise yourself of these criteria.  Not 
knowing or not understanding what is considered academic 
dishonesty is not accepted as an excuse by the University.  An 
honest mistake on your part may be treated with some 
sympathy by your instructor, and that could make the 
difference between you getting a zero on an assignment or 
being allowed to revise it.  On the other hand, it might not 
make any difference at all, and in a worse case scenario you 
could find yourself facing formal sanctions by the University, 
including expulsion. If you have any doubts at all about what is 
appropriate, you should ask your instructor. 
 
 


