
RED DEER COLLEGE 

BIOLOGY 218 

ORGANISMS IN THEIR ENVIRONMENT 

Fall 2014 
 

Section C: Wed – Fri: 12:00 – 1:20.  Room 1435 Section B: Tues – Thr – Fri: 4:00 – 4:50.  Room 1408 

 

Instructor: Will Marchuk 

Office: 1607D 

Phone: 403-342-3110 

Email: will.marchuk@rdc.ab.ca OR via Blackboard 

 

1. Prerequisite: Biology 30.  If you don’t have this prerequisite you need to discuss your options with 
the Department Chairperson (Bryan Rowsell) immediately.   

 

2. Course Description: 
 

Biology 218 is designed to provide first year students with an overview of the major lineages of life on Earth. 
The course also provides an overview of major evolutionary principles and classification; the origins and history 
of life; and the key adaptations of prokaryotes (Bacteria and Archaea), Protists, fungi, plants, and animals. 
Laboratories survey the diversity of biological form and function, and introduce students to proper use of the 
microscope, data collection and scientific observation.  Prerequisite: Biology 30.  Credit hours: 4.  Note: BIOL 
217 and 218 can be taken in either order.  Biol 217 is not a pre-requisite for Biol 218. 
 

3. Learning Activities: 
 

The majority of class material will be delivered via lecture format, but time is always available for questions and 
class discussion.  Most of the lecture material will be available on-line via Blackboard (see below).  Course 
material on-line will play a major role in the learning activities of this course.   
 

4. Learning Outcomes: 
This course is designed to provide the student with: 

 An appreciation of the history of life on Earth; the origins of major groups of organisms, and the 

diversity of life. 

 An understanding of how biologists classify organisms and how modern classification reflects the 

evolutionary history of life on Earth. 

 An introduction to the mechanisms of NeoDarwinian evolution. 

 An introduction to major selective processes that challenge organisms and how organisms adapt to 

these challenges on a short-term and long-term basis.  

 Knowledge of representatives of major phyla of organisms. 

 

 5. Texts / Primary References: (* Required) 

1. *Reece, J. B. et al.  2014.  Biology.  10
th
 Ed.  Hardcopy OR ebook.  Redwood City, CA:  

Benjamin/ Cummings.  Both versions are available at the RDC bookstore OR online from 
numerous websites (CourseSmart, Amazon, eBay, Kijiji, etc.). If you buy this book new, you will 
have access to its website via:         
   http://www.pearsonmylabandmastering.com/northamerica/masteringbiology/  
 

If you can find a used 9
th

 edition – BUY IT!!  There is very little difference between the two 
editions AND you will save $$$.  Here is a good website that sells used textbooks (you can RENT 

texts here as well): http://www.alibris.com/search/books/isbn/9780321716026  
 

There are also websites like https://www.efollett.com/ that will rent you the text.  If you use an iPad, you 
may want to purchase your text from the following link (much cheaper than the hard copy):  
https://www.inkling.com/store/category/science/.  This site also gives you the option of buying individual 
chapters!  Also, you may find the APP Notability of tremendous value if you use an iPad. 

 

2. *Marchuk, W. N.  2014-2015. Biology 218 Website on Blackboard.  See page 2 for access procedures. 
 

3. *Marchuk, W. N.  2014-2015. Biology 218 laboratory manual.  Available online via Blackboard (It’s FREE!).  

   Note:  this lab manual is NOT available in the College bookstore. 

 
  An interesting “take” on the education system:  http://www.youtube.com/watch?v=2RrreVthWRY  
      http://www.theonion.com/video/in-the-know-are-tests-biased-against-students-who,17966/ 

Log into Blackboard - find this outline and 

READ IT please!  You are responsible for all 
the information contained within.  If you have 
ANY questions or concerns, please see Will. 
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 6. Laboratories: 
All labs will be conducted in room 1407. Information on individual lab times and instructors will be 
posted on Blackboard separately.  If you have any questions or concerns regarding the laboratory – 
contact your assigned lab instructor (refer to the RDC website or your timetable).  A $20.00 
“Materials Fee” has been charged to you as part of the tuition of this course. 

 

 7. Websites: 
 
  There are thousands of websites dealing with biology.  Here are several you may find interesting and 

relevant.  These sites will obviously lead you to many other related sites.   
 
  Will’s Bio. 218 Website` https://portal.rdc.ab.ca/cp/home/loginf 
  Biology Bookmarks http://www.cod.edu/people/faculty/fancher/BioMarks1a.htm 
  A list of great science/biology sites http://www.cod.edu/people/faculty/fancher/IntSites.htm  
  Great bio news site http://www.sciencedaily.com/news/plants_animals/cell_biology/  
  I F- - - ing love science http://www.iflscience.com/  
  New Scientist (great mag.) http://www.newscientist.com/ 
  Nature (another great mag.) http://www.nature.com  

A FREE online textbook http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/  
A FABULOUS science news site http://www.physorg.com/  

 
 
 
 

8. Blackboard (Web) Log In Procedure: 
 

1. Open up a web browser – Google Chrome is BY FAR the best browser to use with Blackboard. 
Windows Explorer is the WORST! 

 

2. Type in the address: https://portal.rdc.ab.ca/cp/home/loginf (there is NO www) OR just go to the RDC 
website http://www.rdc.ab.ca/ and click on “the loop”. 

 

3. Type in your username and Password.  Your username is your first initial followed by your last name 
(all low case, no spaces).  Your password is your birth date in YYMMDD format. For example, if your 
birthday is July 6, 1999, your password is 990706.  After your initial log in, you can change your 
password if you wish. 

 
4. Click on the specific course name to enter the course homepage.   
 

If you are unable to log in, Email the College Helpdesk @:  helpdesk@rdc.ab.ca or phone: 342-
3580 with the following information: 

 Your full name (first, middle, last) and student ID 
 Your birth date 
 The name, number, and section of the course you are trying to access 
 Your instructor’s name (if you have one) 

 
 

 

Blackboard (Bb) has a great Mobile App (available from 

iTunes) for your iPad or Smartphone.  It’s FREE for your 

iPad and just a few dollars for your phone. 

 
ALL Bb course is available via this QR Code 
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9. Assessment of Student Performance: 

 
Throughout the term your abilities will be formally assessed in lecture by your performance on two 
lecture exams and one cumulative final lecture exam.  At the end of the term, these marks along with 
your laboratory work will be the major determinant in assigning a letter grade reflecting your overall 
performance.  Refer to the chart on page 4 for how percentages are converted to a letter grade. 

 

Lecture Portion totals 70% of course 

(The following breakdown applies) 

Lab Portion totals 30% of course 

Two lecture Exams @ 15% each  

- #1 near the 1
st

 week of October 

- #2 near the 1
st

 week of November 
(Specific dates will be announced in lecture) 
 

One cumulative final exam @ 40%  
(Date to be announced by registrar) 

The specific distribution of lab marks may vary 
slightly from section to section.  See YOUR lab 
section outline for details. 
 

PLEASE NOTE: You MUST pass the 

lab component in order to receive 

credit in this course. 
 

Lecture exams and quizzes will consist of a combination short answer and discussion-based, questions. 
 

 There will be several very short unannounced “pop” quizzes throughout the term that may earn you 

valuable “BANK” marks.  If you skip class – you lose out.  Details about these will be provided in class.  

All marks in the “bank” must be allotted by the last day of classes. 
 

 All grades will be assigned according to the Red Deer College grading system.  See the Red Deer College 
Calendar for specific details http://rdc.ab.ca/about/policies-publications/policies/academic. 

 

Deferred Exams: A student who has missed or will miss a final exam because of illness, domestic affliction, or 
other compelling reason must apply to the registrar for a deferred final exam.  Be prepared to supply a letter 
from a medical doctor or other verification. 
 

Supplemental Exams: If a student feels that s/he has not performed as well as expected on the final exam, 
s/he may apply for a supplemental exam subject to the following conditions: 1) a fee will be charged; and 2) 
each student is allowed to write a maximum of two supplemental exams per year.  You must apply to the 
registrar for a supplemental exam. 

 

Please keep ALL marked assignments and bank marks in a safe place.  They are proof of your 

academic performance should a discrepancy arise. 
 

Academic Misconduct:  Please become familiar with what constitutes academic misconduct, as well as the 
consequences. Plagiarism involves submitting work in a course as if it were your own work. Plagiarism may 
involve the act of submitting work in which some or all of the phrasing, ideas, or line of reasoning are alleged to 
be the submitter’s own but in fact were created by someone else.  My policy is to assume that you are honest 

until you force me to conclude otherwise. A plagiarism detection tool MAY be used in this course for any 

written assignments that might be submitted.  The complete RDC policy is available at:  
 
http://rdc.ab.ca/sites/default/files/uploads/documents/2132/student-misconduct-academic-non-academic-
policy_0.pdf 
 

Midterm Feedback: Midterm feedback for this course will be available from the instructor following marking of 
the first midterm examination (around the last week of October). 
 
The RDC Final Examination Policy will be followed with respect to final examinations.  Please review this 
document to ensure you understand the contents and implications of the policy.   
 
This course may be eligible for Prior Learning Assessment. Students should refer to the RDC Course Calendar 
for a list of excluded courses. 
 
Classroom Learning Resources may be available to students in alternative formats.  Students should refer to 
the RDC Course Calendar for these resources. 
 
Students should be aware that Personal Counseling, Career, Learning and Disability Services are provided by 
RDC (https://rdc.ab.ca/future-students/services/academic-advising/academic-advising).  It is the student’s 
responsibility to discuss their specific learning needs with the appropriate service provider. 
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PLEASE NOTE:  For ALL in-class quizzes and exams, the following are NOT permitted: 

 

 Baseball-style hats 

 Electronic devices of ANY kind (e.g. computers, cell phones, iPods, 

iPads, blackberries, dictionaries, translators, etc.) unless required for 

medical reasons or for documented learning disabilities.   

 Anyone observed using an electronic device during a quiz/exam will 

receive an automatic ZERO on the exam/quiz and asked to leave the 

exam.  

 

Late Assignments/Missed Exams:  Accommodations will be made for late assignments and/or 

missed quizzes/exams ONLY when a letter, written and signed by a medical doctor, is 

provided.  A grade of ZERO will be assigned otherwise.  The letter (hardcopy) must be submitted to 
the instructor within one week from the date the exam was written or one week from the due date of 
the assignment.  In addition, only those students who have attended the majority of lectures prior to 
the exam will be granted a make-up exam.  Please contact your instructor if you have any questions 
or concerns regarding these accommodations. 
 

The following chart is used to convert percent grades to letter grades.  PLEASE NOTE:  This chart 

applies to Will’s lecture section(s) only and MAY NOT apply to any other course at RDC.  This 
conversion scale is based on the Alberta Government’s Post Secondary Education Transfer Guide. 
 
Performance Level RDC Grade Approximate % 

Equivalency 

Grade 

Points 

Exceptional Performance A+ 
 
A 

96 – 100 
 

90 – 95 

4.0 
 

4.0 

Excellent Performance 

 

 

A- 
 

B+ 

85 – 89 
 

80-84 

3.7 
 

3.3 

Good Performance B 
 
B- 
 
C+ 

75 – 79 
 

70-74 
 

64-69 

3.0 
 

2.7 
 

2.3 

Satisfactory Performance C 
 

C-* 

(see below) 
D+ 

60 – 63 
 

56 – 59 
 

53-55 

2.0 
 

1.7 
 

1.3 

Pass D 50 – 52 1.0 

Fail F 0 – 49 0.0 

*C- is the minimum acceptable passing grade at the UofA (if that’s where you plan on going). 
 
 NOTE: All examination papers and booklets are and shall remain the property of Red Deer College.  In other words, you 

may not keep your midterm and final exam papers.  Final exams are reviewable upon request. 
 

 NOTE: Sept 10
th

 is the last day to register or add/drop courses for the fall term.  December 3
rd

 is the LAST 
day of classes and the last day to withdraw from the fall term classes and receive a WD.  Final 

exam period is December 8 - 13 inclusive.  It is your Responsibility to be available for the 

COMPLETE final exam time period.  Do not make any expensive vacation plans during the final 
exam period. 

 

10. Absences and tardiness: 
 
 You are strongly urged to attend and actively participate in all classes, as there is a very strong 

correlation between attendance and grades.  However, if you do miss a class, you should arrange to 
borrow notes from other students in class because you are still responsible for all information 
(including assignment due dates, etc.) covered in this class.  If you miss an exam or assignment you 

will receive a grade of zero unless you provide the instructor a written letter from a medical doctor 
indicating that you were absent due to illness or a letter from you indicating domestic affliction. 

BE ON TIME PLEASE.  If you are more than 15 minutes late don’t bother coming to class.  You will 
be rudely interrupting the courteous students who were ON TIME and eager to learn! 
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11. Cell phone and computer use in lecture: 

 
 Unless otherwise indicated by the instructor, cell phone use of any kind during lectures and exams is 

strictly prohibited.  You will be asked to leave the class if cell phone use becomes an issue.  If you are 

asked to leave, you must meet with your instructor in person to discuss the issue BEFORE you are 

permitted to attend lecture again.  To avoid any problems - leave your phone in your locker!  

 

  Computer use in lectures is welcome – as long as it is being used for lecture purposes.  Facebook, 

Twitter, Pinterest, tumblr, Instagram, Whisper, YouTube, email, games, porn, etc. are generally not 

relevant to lecture material in this course!  Those using computers for lecture purposes may be asked 

to sit in the front row if problems occur. 

 

12. Consultation/Office hours: 
 

 My door is always open!!!  Please feel free to stop by my office (1607D) anytime – if I’m in – we 
can talk!  If you would like to make a specific appointment, see me before or after class or email me. 

 

13. Lecture Outline*: 
 

Topic 1. Introduction:  Biological Themes and Organization 

Topic 2. OMITTED – F’14 

Topic 3. Classification, Taxonomy, Systematics and Phylogeny 

Topic 4. Evolution, Natural Selection and the Darwinian View of Life 

Topic 5. How Populations Evolve 

Topic 6. The Origin of Species (Speciation) 

Topic 7. Prebiotic Earth and the Origin of Life 

Topic 8. The Prokaryotes - Bacteria and Archaea 

Topic 9. The First Eukaryotes and the Protists 

Topic 10. Plants Diversity and the Colonization of Land 

Topic 11. Animal Diversity  

Topic 12. Fungal Diversity 

* As you can see this course is NOTHING like Biology 30.  Please do not assume it is.  We are interested in 

Organisms in their Environment – not human biology. 

 

14. Specific Learning Objectives  (You really want to READ these five points) 

 
 The following objectives are meant as a “guide” to your understanding of course material. 

Exam questions will be based, in part, on your understanding of the learning objectives provided and 

your ability to apply this understanding to specific applied scenarios. 

 

 All learning objectives are subject to change.  If any objectives are omitted or revised, you will be notified 

in lecture or via email.  All chapter and page numbers pertain to the 10
th

 Edition of the text 

 

 Unless otherwise indicated by your instructor, you are responsible for ALL learning objectives.  

Because of time constraints, some material may not be covered in lecture.  You are, however, 

still responsible for this material.  In most cases the information can be easily found in the text; 

in the on-line Biology 218 lecture notes or other suggested readings or lecture handouts. 

 

 “Reading assignments” are JUST THAT!  It is YOU’RE responsible to find the appropriate pages in 

the text or on-line and READ!!!  Reading assignments are testable. 

 

 “Self-directed assignments” are totally up to you.  Often, you may just have to “THINK” about 

what is being asking.  All self-directed assignments are testable. 
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  Topic 1.  Biological Themes, Organization, and Science (Chapter 1) 
 

1. Explain why the science of biology is so enormous is scope. 
2. Describe the eight unifying themes that pervade the science of biology and explain how each helps to 

make sense out of the enormity of biology. 
3. Diagram the organizational hierarchy (levels of organization) in biology. 
4. Use a specific example to explain how the idea of emergent properties applies to biology. 
5. Define life (as it pertains to biology 218) 
6. Distinguish between Prokaryotic and Eukaryotic cells. 
7. Briefly explain why evolution is the core theme of biology. 

8. List and distinguish among the five Kingdoms of eukaryotic life.  Who devised this system of classification 
and what criteria were used. 

9. Distinguish among the three Domains of life.  Who devised the 3 Domain system of classification and 
why? 

10. Compare and contrast the 3 domains of life with regards to: Cell Type, Membrane-enclosed organelles, 
typical habitat, general cell size, and representative example (any example of a specific organism found in 

each).  (Reading assignment). 
11. Define science; describe its unique characteristics, and explain how science is used to solve problems. 
12. Use specific examples to compare and contrast mechanistic and vitalistic ways of understanding. 
13. Distinguish between a scientific hypothesis and a scientific theory and give a specific example of each. 
14. Use a specific example to explain the scientific process. 
15. Distinguish between the scientific and colloquial use of the word "theory" and explain the problem with the, 

often heard statement “Oh, that’s just a theory”. 

16. Explain how science has influenced YOU personally either socially, academically or economically. (Self 

directed) 

17. Use a specific example to explain how science and technology relate to society. (Reading assign. Pg. 23-24) 
 

  Topic 2.  The Importance of Water to Life (Chapter 3)  OMITTED F’14 
 

1. Describe the hydrologic cycle and explain its biological importance. 
2. Compare and contrast covalent bonds and hydrogen bonds (as per water). 

 3.  Explain why water molecules are polar and capable of bonding with 4 neighboring water molecules. 
 4.  Explain what a hydrogen bond is and indicate diagrammatically the hydrogen bonding interactions that occur among 

water molecules. 
 5.  List five unique physical (chemical) properties of water.  
 6.  Discuss the biological implications of the unique physical properties of water (from objective #4). 

7.  Explain the basis of the pH scale and explain how the pH of solutions can change. 
8.  Define acid precipitation (as per the pH scale); list the compounds that are responsible for its formation and cite their 

source. 
9.  Use a chemical equation to show precisely how acid precipitation forms. 

10.  Explain the specific chemical effects acid precipitation has on various life forms (plant, animals, etc.).  (HINT: You 
need to know what proteins are and what they do.) 

 

Topic 3.  The Diversity of Life and How to Make Sense of It all (various chapters) 

 

1. Complete the reading assignment outlined on pgs. 3-1 to 3-3 (Bb notes).  The questions posed on these 
pages are testable. 

2. Explain what is meant by “unity in diversity” (repeat). 
3. What did Theodor Dobzhansky mean when he said:  “Nothing in biology makes sense except in the light 

of evolution? 
4. Define taxonomy, phylogeny, and systematics, and explain how each is used to make sense of biological 

diversity. 
5. What is the binomial system of nomenclature; who first proposed it; why; and why is it still in use today? 
6. Use a practical example to explain the importance of identifying and organizing biological diversity. 
7. Explain how species are named and categorized into a hierarchy of EIGHT taxa. 
8. What exactly is a species according to Ernst Mayr and why is a mule not a species? 
9. Explain how phylogenetic trees are constructed and list the sources of information used to construct them. 

10. Be able to construct and “read” a phylogenetic tree. 
11. List three ways DNA may be fossilized and explain the significance of fossilized molecules like DNA. 
12.  Distinguish between homologous and analogous traits and explain why it is important to do so when 

 constructing a phylogeny. 
13. Use a specific example to explain how new information (anatomical or molecular) is used to revise our 

understanding of biological diversity. 
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 Topic 4.  Evolution, Natural Selection and the Darwinian View (Chapter 22; portions of 25) 
 
 1. Distinguish between the scientific and colloquial use of the word "theory" and explain the problem with the 

statement: “Evolution is just a theory”.  Repeat objective from Topic #1 

 2. Explain how James Hutton and Charles Lyell’s ideas strongly influenced Darwin’s thinking.  Reading 

assignment. 
 3. Describe Jean Baptiste Lamarck's views on evolution and explain how they influenced Charles Darwin.  

Reading assignment 
 4. State four inferences Darwin made from his observations that led him to propose natural selection as the 

mechanism for evolutionary change. 
 5. Explain why variation was so important to Darwin's theory of evolution by means of natural selection. 
 6. Distinguish between natural selection and artificial selection and explain how both may lead to changes in 

living organisms.  An example of each would be good to know. 
 7. Use a specific contemporary (“present-day”) example (i.e. insects, birds, bacteria, viruses.) to explain 

how natural selection results in evolutionary change. 
8. Briefly discuss at least five of the presently accepted sources of evidence for evolution. 
9. How is the process of evolution revealed by the imperfections of living organism? 

10. Know the timeline (MYA) and major biological events associated with each of the following:  Cambrian, 

Silurian, Permian, Jurassic, Cretaceous, Eocene, and Pleistocene. (Reading assign.  See Table 25.1) 
 11. Distinguish between relative dating and absolute dating. 
 12. Explain why the fossil record is incomplete and why the fossil record is both a help AND hindrance when 

studying evolution. 
 13.  Explain the importance of the fossil record to the study of evolution. 
 14. Discuss one specific example of how molecular data can be used as evidence for evolution. 
 14. Briefly discuss one of your favorite misconceptions about evolution.  Be able to explain how scientists can 

empirically and logical explain such ideas.  (E.g.  Humans are far too complex to have evolved by random 
chance).  

 15. Explain what is theoretical about Darwin’s view of life.  (Reading assignment) 
 

  Topic 5.  The Evolution of Populations (Portions of Chapter 23 and 24) 
 

1. Explain why populations are the smallest unit of evolutionary change and not individual organisms. 
2. Define:  microevolution, macroevolution, population, gene pool, Hardy-Weinberg Equilibrium 

 3. Explain what is meant by the "modern synthetic theory of evolution" ("NeoDarwinism") and discuss the 
contributions made by selected scientists. 

 4. Discuss what is random about evolution and what is not random. 
 5. State the Hardy-Weinberg equilibrium (theorem) and explain its relevance to how populations evolve. 
 6. Explain the consequences of the H. W. equilibrium and describe its usefulness to population geneticists. 
 7. Explain, using a specific example for each, how genetic drift, gene flow, mutation, nonrandom mating and 

natural selection may disrupt the H. W. Equilibrium and result in microevolution. 
 8. Distinguish between the bottleneck and founder effect and explain the role population size plays in 

genetic drift. 
 9. Explain the concept of "fitness" and its role in evolution. 
 10. Explain what a mutation is (at the molecular level) and discuss the role mutations play in evolutionary 

change.  Provide a specific example. 

 11. Describe at least five reasons why natural selection cannot produce perfect organisms.  (Reading 

assign.  Pgs. 495-496) 
 

  Topic 6.  Speciation and the Pace of Evolution (Chapter 24) 
 

1. Briefly explain what Charles Darwin meant when he said – “The mystery of mysteries” 

2. List and be able to answer the THREE questions modern evolutionary theory must be able to answer (see 

pgs. 6-1, 6-2 on Bb). 

3. Define the biological species concept according to E. Mayr and explain its significance. 

4. Discuss, using specific examples, the driving forces that promote speciation. 

5. Distinguish between pre-zygotic and post-zygotic isolating mechanisms; give a specific example of each, and 

explain the evolutionary significance of these isolating mechanisms.  (Reading assign. See Fig. 24.3) 

6. Compare and contrast the biological species concept with the morphological species concept.  Why do we 

need BOTH definitions?  What are the PROS and CONS of each? 

7. Compare and contrast the two modes of speciation:  allopatric and sympatric speciation. 

8. Explain how adaptive radiation is associated with the process of allopatric speciation. 

9. Compare and contrast the two models (hypotheses) used to explain the pace of speciation: gradualism 

and punctuated equilibria. 

 



- 8 - 
Continued.. 

10. Use a specific historical example to explain how global upheavals / mass extinction events will often 

promote speciation. 

11. Explain the significance of the phrase “nature abhors a vacuum”. 

12. What is the relevance of the HOX cluster with regards to vertebrate evolution? 

13. Explain why evolution is NOT goal orientated. 

14. Explain why it is highly unlikely that a second human species will evolve from the current one. 

 

  Topic 7.  Prebiotic Earth and the Origin of Life (Chapters 25, 26) 

 

1. Explain the differences between an empirical and non-empirical explanation for the origin of life. 

2. Discuss what the conditions on early Earth were believed to be like in order to promote the formation of 

cells (life). 

3. Discuss the FIVE steps associated with the primary abiogenesis hypothesis and discuss what this 

hypothesis attempts to explain. 

4. Describe the contributions Stanley Miller and Harry Urey made towards developing a model for the abiotic 

synthesis of organic molecules. 

5. Briefly explain why a reducing environment was vital for the process of primary abiogenesis.  In order to 

do this you will need to know the difference between an oxidation reaction and a reduction reaction. 

6. Briefly explain the role phospholipids play in the formation of protocells (protobionts). 

7. Briefly explain the role RNA is believed to have played in the origin of life on Earth and the relevance of 

ribozymes.  (Reading assign) 

8. Discuss the “when” and “how” of life (Prokaryotes). 

9. Represent in the form of a geological time table the following historically important biological events 

(including approximate time in billions OR millions of years).  (Reading assign. - refer to Table 25.1) 

 - Formation of Earth 

 - Origin of life 

- Accumulation of atmospheric oxygen 

- First eukaryotic forms  

- Cambrian explosion 

 - First multicellular forms (widespread speciation) 

 - Permian mass extinction 

 - Cretaceous mass extinction 

  

  Topic 8.  Bacteria and Archaea – The Prokaryotes (Chapter 27) 
  

1. Compare and contrast prokaryotic and eukaryotic cells.  (Reading assign.– see pgs. 8.2, 8.3, 8.4 on Bb) 

2. Describe the structure, composition, and functions of prokaryotic cell walls. 

3. Compare the genomic organization of prokaryotes with that of eukaryotes. 

4. Distinguish between the structure and staining properties of gram-positive and gram-negative bacteria. 

5. Explain why prokaryotes are unable to grow in very salty or sugary foods, such as cured meats or jam 

6. Explain, chemically, what biological nitrogen fixation is and discuss the significance of this process. 

7. Discuss why prokaryotes are masters of genetic diversity and adaptation.  (HINT:  the details of: 

transformation, transduction, conjugation, and mutation would need to be discussed). 

8. Describe four modes of Prokaryote nutrition and give specific examples of each. 
9. Distinguish between obligate aerobes, facultative anaerobes, and obligate anaerobes. 

10. Explain why Archaea and Eukarya are believed to share a common ancestor DESPITE the fact that 
 Archaea are prokaryotes and Eukarya are not. 

11. List several (at least three) unique characteristics that distinguish the Archaea from the Bacteria. 

12. Briefly describe three very different and unusual habitats where Archaea may be found in and explain what 

they do there. 

13. In general terms, describe the role of chemoheterotrophic and autotrophic prokaryotes in the cycling of 

chemical elements between the biological and chemical components of ecosystems 

14. List the three main phyla (groups) of Bacteria (namely, cyanobacteria, proteobacteria, and Gram positive 

bacteria) and describe the distinguishing features of each.  (Reading assign.  Refer to – Fig. 27.16) 

15. Explain how photosynthesis altered the Earth's early atmosphere and the direction of evolution. 

16. Explain why all life on earth depends upon the metabolic diversity of prokaryotes. 

17. Distinguish among mutualism, commensalism, and parasitism. Describe examples of prokaryotes in each 

of these relationships. 
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18. Describe how humans exploit the metabolic diversity of prokaryotes for scientific and commercial purposes 

(Reading assign. Pgs. 582-585) 
 

  Topic 9.  The First Eukaryotes; Multi-cellularity; and Sex (Portions of chapters 13, 26, 28, and 46) 

1. Discuss the "when", "why", and "how" of eukaryotic evolution. 

2. List two factors that may limit prokaryotic evolution.  

3. Explain the serial endosymbiont hypothesis of eukaryotic cell evolution and provide at least four pieces of 

evidence that support this hypothesis.  Who first proposed this theory? 

4. Cite at least four examples of structural and functional diversity among the protists. 

5. Distinguish between selected groups of Protists (Reading assignment) 

6. Discuss at least two roles Protists play in ecological communities. 

7. Explain the “when”, “why” and “how” of multi-cellularity. 

8. Explain the evolutionary significance of the “Cambrian Explosion”. 

9. Distinguish between asexual and sexual reproduction.  (Reading assign.) 

10. Compare & contrast mitosis with meiosis. (Refer to fig. 13.10)  (Reading assign.) 

11. List the FOUR functions meiosis plays (its MORE than just genetic variation). (Reading assign.) 

12. Distinguish between the following pairs of terms: (Reading assign.) 
Asexual and sexual reproduction 
Binary fission and mitosis 
Mitosis and meiosis 
Somatic cells and gametic cells 
Haploid and diploid nuclear (chromosomal) compliments 
Chromosome and chromatid 

13. Discuss the evolutionary significance of genetic variation within populations. 

14.. Discuss the “when”, “why”, and “how” of sex. 

15. Discuss Lynn Margulis’ contribution to the study of the evolution of sexual reproduction. 

16. Distinguish among the life cycle patterns of animals, fungi and plants. 

17. Define the concept of “alternation of generations” and explain how it works and why it only applies to some 

sexually reproducing organisms. 

 

  Topic 10.  Plant Diversity and the Colonization of Land (Portions of chapters 29, 30, 38) 
 

1. List the four selected plant phyla: give the common name of each, and describe at least two distinguishing 

characteristic of each.  (Reading assign. – start with Table 29.1) 

2. List AT LEAST SIX distinct traits that distinguish plants from organisms in the other four kingdoms 

3. Define “alternation of generations” and explain how it applies to the plant life cycle. 

4. List the FOUR main “highlights” of plant evolution and indicate when each one occurred. 

5. Discuss the evidence that supports the hypothesis that land plants evolved from an ancient group of green-

algae. 

6. Discuss the “when”, “why” and “how” of the colonization of land by plants. 

7. Compare environmental conditions faced by aquatic algae and plants in a terrestrial environment. 

8. Explain why most bryophytes are restricted to moist, shady and cool habitats. 

9. Diagram the life cycle of a bryophyte. Label the gametophyte and sporophyte stages and the locations of 

gamete production, fertilization, and spore production. 

10. Discuss the “when” and “why” of nature selected for the evolution of vascular tissue. 

11. Explain why seedless vascular plants are most commonly found in damp habitats. 

12. Explain exactly what a seed is and discuss the “when” and “why” of nature selecting for seeds. 

13. Briefly compare seed development in Coniferophyta (“gymnosperms”) with that of Anthophyta 

(“angiosperms”). 

14. Explain why pollen grains were an important adaptation for successful reproduction on land. 

15. Discuss the “when” and “why” nature would select for the evolution of flowering plants. 

16. Discuss the evolutionary success of flowering plants. 

17. Explain the process and function of double fertilization. 

18. Discuss how human welfare depends almost exclusively on seed plants. 

19. Describe the current threat to plant diversity (specifically in Alberta) caused by human activities 

(agricultural, industrial. Etc.) and explain how loss of plant diversity may be detrimental to us as a species.  

(Reading assign. – ps. 645-646) 
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Topic 11.  Animal Diversity (Portions of chapters 32, 33, and 34) 

 

1.  List at least 5 characteristics that distinguish animals from organisms in the other four kingdoms.  (Reading 

assign.) 
2.  Compare and contrast the two hypotheses (syncytial and colonial hypotheses) about animal origins from 

unicellular eukaryotic ancestors.  (Reading assign.)  (RECALL this from Topic #9) 
3.  Describe the role of Hox gene cluster in animal development.  (RECALL this from Topic #6) 
4.  Briefly compare the embryologic development of plants and animals. 
5.  List the three embryonic germ layers in animals and list at least two tissues each will give rise to. 
6.  Briefly explain how true multi-cellularity is maintained. 

7.  Explain the what, when, and why of the Cambrian Explosion.  In addition, discuss its relevance to animal 
evolution.  (RECALL some of this from Topic #9) 

8.  Explain how an animal’s body plan can be used for classification purposes. 
9.  Distinguish among the acoelomate, pseudocoelomate, and coelomate animals.   

10.  Discuss the importance of the development of a true coelom (body cavity). 
11.  Distinguish between the following pairs of terms: 

a. spiral and radial cleavage 
b. determinant and indeterminate cleavage 

12. Compare the developmental differences between protostomes and deuterostomes, including: 
a. pattern of cleavage 
b. fate of the blastopore  
c. coelom formation 

13. Explain why you are classified in the phylum Chordata and in the subphylum Vertebrata (aka Craniata) 
14.  Discuss the adaptive values of cephalization. 
15.  Describe the four distinguishing characteristics found in the phylum Chordata and explain how each is 

beneficial to survival. 
16.  Describe the specialized characteristics found in the subphylum Vertebrata (aka Craniata) and explain how 

each is adaptive. 
17.  List the six major classes of vertebrates and provide one key distinguishing trait for each. 
18.  Explain why the reptiles are considered to be the first “TRUE” terrestrial animals (completely adapted to 

living on land). 
19.  Distinguish among monotreme, marsupial, and eutherian mammals and explain why mammals underwent 

adaptive radiation during the Paleocene (early Cenozoic). 
20.  Explain why the numbers of eutherian mammals greatly outnumber all other types of mammals. 
21.  Discuss why we owe so much to fish. 
 

 

  Topic 12.  Fungi (Chapter 31) 
 

1. List at least five distinct characteristics that distinguish fungi from organisms in the other four kingdoms. 
2. Explain how fungi acquire their nutrients. 
3. Describe the basic body plan of a fungus. 
4. Describe the evidence that suggests that Fungi and Animalia share a common ancestor. 
5. Compare and contrast the fungal life cycle with the human life cycle. 
6. Distinguish between four main phyla of Fungi and any evolutionary trends between them. 
7. Explain what lichens are; describe their anatomy, and briefly explain how they reproduce. 
8. Describe the specific types of symbioses fungi form with plants and with animals. 
9. Discuss why fungi are essential to any ecosystem. 

10. Discuss the pros and cons of fungi to humans. 

 
It is the student’s responsibility to be familiar with the information contained in this outline and to clarify any 
areas of concern with the instructor.  Students should refer to the Student Dispute, Appeal and Misconduct 
Processes Policy and Standard Practice should questions or concerns about the course outline not be 
resolved directly with the instructor http://rdc.ab.ca/about/policies-publications/policies/academic. 
 
Any changes to this course outline will be made in consultation with the students in attendance and must be 
approved by the chairperson. 

 
 

 
Chair’s Signature 

 
 

WM/on my desktop (218folder) May, 2014 
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