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BIOL 3800 - ECOLOGY AND EVOLUTION SYLLABUS - FALL 2018 
   

Lectures: King Hall LH1; MoWe 3:05 - 4:20 PM 
 

Instructor Information 

 

Instructor  

 

Email 

 

Office, Hours, & Phone 

Dr. Patrick Krug pkrug@calstatela.edu La Kretz 314, Wed 1:00 – 2:00 PM, x2076 

 

Instructor Email Office & Phone 

Dr. Joseph Heras jheras3@calstatela.edu TBA 

 

OFFICE HOURS: Although we have one time listed above for formal office hours, feel free to stop by 

our offices anytime our doors are open (and we do our best to keep it this way). You can also email to 

schedule a meeting for a different time if you have a course conflict with our designated office hours. 

Doing well in the course necessitates reviewing the material throughout the term, including study 

guide answers. 

 

RECOMMENDED TEXTBOOKS: 

 

Ecology: Elements of Ecology (9th edition). Smith and Smith. Book can 

be purchased from the bookstore or online.  

 

ebook, ‘Mastering Biology.’ Can be purchased direction from Pearson. 

 

Evolution: Evolutionary Analysis (5th edition or earlier). Pearson. Provides supplementary 

reading that may be helpful. Several copies will be placed on reserve in the University 

Library for short-term loan. May be available from the bookstore as it was used for other 

classes (BIOL 350, 418) or can be purchased online; earlier editions are largely the same 

content, and available for a fraction of the price as a new copy.  
 

COURSE WEBSITE: The course site on Moodle will be your resource for acquiring information and 

required materials for this course. We will post powerpoints (minus important text only available by 

coming to class) and any changes to the syllabus or schedule on Moodle, as well as weekly study 

guides and sample problems to help you prepare for the exams. 

 

Course Overview: This course concerns processes and patterns that occur either within populations (a 

collection of organisms sharing a defined area), among populations (communities), or individual 

species. This course will begin by considering how species interact with each other, and with their 

physical environment, which is the study of ecology. The second half of the class will examine the 

effects of genetic change in populations over time, which is how we define evolution. The two fields 

of evolution and ecology are inherently coupled; evolution can be understood as the byproduct of 

ecological interactions playing out over time (selection), plus quirks of reproduction and random 

survival that affect changes in gene frequencies over time (genetic drift). 
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Ecology (first seven weeks)  
Ecology is about studying interactions, including between organisms and their environment, among 

individuals within a population, and among species. Such interactions form the basis for 

understanding critical ecological concepts ranging from the distribution of biodiversity across habitats 

to the functioning of ecosystems. The study of ecology occurs at multiple scales: a population of a 

single species; populations of two closely interacting species; a community that contains many 

species; or an entire ecosystem that includes multiple distinct communities. 

 

The ecology portion of the course will begin by covering the physical environment, which considers 

climates and broad descriptions of aquatic and terrestrial habitats. Then, the course builds from small 

to large. We will first overview the organism and adaptations that allow species to thrive in their 

particular environment. Next, we will cover populations and factors that limit and contribute to 

population growth. Then, we will discuss communities (including both population dynamics and 

community-level interactions) before finishing with ecosystem ecology, biogeography, and 

conservation.  

 

Evolution (last seven weeks) 

 

Evolution is the unifying principle of modern biology. We will first review microevolution, the 

processes that determine how the genetic composition of populations change over time. We begin 

with a general discussion of natural selection as an observable process, and continue by considering 

the forces that promote evolutionary change (mutation, selection, migration and drift) by taking a 

population out of Hardy-Weinberg equilibrium. The second section of the evolution portion of the 

course will consider the evolution of sex, and conflict between the sexes; we will also examine how 

social interactions result from kin selection. We will discuss quantitative genetics and how the 

evolution of complex traits is studied in the genomics era. The third section will focus on 

macroevolution, the origin of new species and lineages. We examine mechanisms of speciation, 

contrasting models that rely primarily on genetic drift and time with recent work that emphasizes 

natural and sexual selection. Lecture will emphasize the primary scientific literature, encouraging 

students to consider how evolutionary theory guides scientific inquiry, and cultivate an understanding 

of modern methods used to study the origins and diversity of life on earth. 

 

Course Learning Objectives: By completing the course, students will: 

 

1. Demonstrate an understanding of the fundamental concepts of ecology, including 

evolutionary, population, community, and ecosystems scales.  
 

2. Demonstrate an understanding of the application of ecological and conservation science to 

society and everyday life, specifically the interaction between human populations and 

ecological systems.  
 

3. Identify and understand the significance of connections between organismal, evolutionary, 

ecological, and ecosystem-level processes.  
 

4. Critically analyze ecological methods, studies and data they contain, including the strengths 

and weaknesses of observational versus experimental methods, and the role and interpretation 

of models in ecology.  
 

5. Explain how different types of mutation occur & affect genetic variation in a population. 
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6. Define the assumptions of Hardy-Weinberg equilibrium; use allele and genotype frequencies 

to assess whether a population is deviating from neutral expectations 
 

7. Identify the major factors that maintain or diminish genetic variation in populations; the  

consequences of reduced genetic variation 
 

8.  Explain the pioneering work of Darwin and Wallace in evolution & biogeography; know the 

four principles of natural selection, and how the Modern Synthesis merged genetics with 

Darwinian “descent with modification” 
 

9. Distinguish asexual from sexual reproduction; explain the benefits of recombination in an 

evolutionary context, and the costs of inbreeding 
 

10. Critically evaluate evidence supporting female choice vs. run-away selection theories of 

sexual selection on male display traits 
 

11. Demonstrate an understanding of quantitative traits, and how they are affected by selection; 

know how to measure heritability from trait data 
 

12. Demonstrate an understanding of allopatric versus ecological speciation, and the role of 

assortative mating and habitat choice in ecological speciation. 
 

13. Demonstrate an understanding of the mechanisms underlying pre-zygotic vs. post-zygotic 

reproductive isolation; be able to explain the roles of natural vs. sexual selection during 

secondary contact, and adaptive radiations 

 

Course Policies 

 

Drop Policy: The no-record drop deadline is Sept 4; no exceptions can be made to University policy. 

 

PARTICIPATION is expected, and may influence your grade; there will be unannounced class activities 

for extra credit that cannot be made up. Such activity credit will be used to make decisions about 

borderline letter-grade assignments. Do not ask for extra credit after the course is over; in-class 

activities and exams are your opportunity to score points during the term. Arriving to lecture on time 

is critical; coming in late disrupts the class and if you consistently arrive late, it will negatively impact 

your grade. [Notify the instructors if you have a time conflict that forces you to be late, which can 

occur due to scheduling and may not be under your control.] 

 

COURSE MOODLE SITE: Each student is expected to have access to the MyCalStateLA campus portal. 

Class materials will be made available via Moodle, accessible through the MyCalStateLA portal. 

Email correspondence with instructors must occur through your Cal State LA account – we cannot 

reply to emails received from accounts administered outside Cal State LA.  

 

PHONES AND CHATTER IN CLASS: NO phones in class (barring legitimate emergencies). It is 

distracting and disrespectful to your classmates and instructors for you to be fiddling with your phone 

(or talking) during lectures. Rudeness in class will not be tolerated. You may make audio recordings 

with the instructor’s permission. 

 

NOTE-TAKING AND LAPTOPS IN CLASS: We will make powerpoint slides available on Moodle prior to 

lecture. However, many slides posted online will be missing text visible in class; this is by design, to 
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encourage you to take handwritten notes during lectures from the slides, rather than passively 

listening. You must take notes to fully absorb the material presented in lecture; taking pictures of 

slides with your phone is not an effective substitute for taking notes, in terms of how the human brain 

processes and absorbs information (trust us; we’re biologists. We know these things.)  Further, the 

course will often involve class discussions stemming from lecture topics and the content of 

discussions are fair game for tests, even if not reflected on our slides. To make sure you are fully 

prepared for tests, you need to attend lectures and be active with your note-taking.  

 

ACADEMIC HONESTY: Students must abide by the University’s Academic Honesty Policy 

(http://www.calstatela.edu/academicsenate/handbook/ch5a). Students who violate this policy will be 

subject to disciplinary action, and may receive a failing grade for a single violation. Any form of 

cheating on exams can result in failing the entire class. Multiple versions of exams will be handed out, 

so looking at your neighbor’s test won’t help, and will get you an instant F; don’t risk it. (Also, have 

pride and a sense of ethics; earn your grade.) 

 

STUDENTS WITH DISABILITIES: Reasonable accommodation will be provided to any student who is 

registered with the Office of Students with Disabilities (OSD) and requests needed accommodation. 

Contact OSD (http://web.calstatela.edu/univ/osd/; Administration Building, Room 127; x3140) and 

provide appropriate documentation to the university to secure academic accommodations. Students 

are responsible for initiating requests for accommodation; OSD does not notify faculty unless the 

student requests it. We are happy to make accommodations given prior notice. 

 

EXAMS: There will be four exams in the course. Exams will reflect material covered in lectures and 

assigned readings. Exams will be composed of multiple choice, true/false, calculations, short-answer 

and essay questions; Drs. Krug and Heras will provide further details before each exam. Make-up 

exams will only be given for excused absences and should be scheduled within a week if possible; 

review Cal State L.A.’s missed-class policy (www.calstatela.edu/academicsenate/handbook/ch5).  

 

EXAM PREPARATION: This is a challenging course, so review material early and often. Prioritization of 

the material should be straightforward: if we emphasize it in lecture, it is a major concept that is fair 

game for an exam. Weekly study guides will present example test questions that you are expected to 

be able to answer. The best exam preparation is to write out answers to all study guide questions, then 

come to office hours and review your answers with us at regular intervals (not all on the day before 

the exam!) You may email us completed answers to study guide questions and ask if you are writing 

complete and correct answers, but do not email us our study questions and ask for the answer; that’s 

not how this works! These are tools we provide to help you actively direct your own exam preparation 

and mastery of the material. There is very little chance of success in this class if you do not complete 

the study guides every week and review your answers for accuracy and completeness. 

 

POLICY REGARDING CORRECTION OF ERRORS IN THE GRADING OF EXAMS: You have one week from 

the time that the lecture exams are returned to report errors in the grading or discuss appropriateness 

of alternative answers. 

 

ASSESSMENT: We grade around a curved distribution, with the mean score being a low B grade, and 

scores one standard deviation above the mean being the cutoff for an A grade; scores below the mean 

are typically in the C range (few students typically score right around the mean as distributions are 

commonly bimodal), and one standard deviation below that in the D range. Exact grades will depend 

on the average percentage score for the class, but the expected mean is historically about 70%. 

http://web.calstatela.edu/univ/osd/
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Available points are as follows: 

 

Ecology portion (Heras) 

  Points % of grade 

Midterm 1 150 25 

Midterm 2 150 25 

 Evolution portion (Krug) 

Midterm 3 150 25 

Final Examination (not cumulative) 150 25 

Course Total 600 100 

 

MENTAL AND PHYSICAL HEALTH: College can be extremely stressful, with both academic and 

personal challenges. Diminished mental and physical health, including significant stress, mood 

changes, excessive anxiety, or problems with eating or sleeping can interfere with academic 

performance. The source of symptoms may be strictly related to your coursework; if so, please speak 

with me. However, problems with personal matters can also contribute to decreased academic 

performance. Please remember that help is always available. Cal State LA provides resources for 

Counseling and Psychological Services (https://www.calstatela.edu/mindmatters) to support the 

academic success of students. 

  

 

 

 

 

 

 

 

https://www.calstatela.edu/mindmatters
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COURSE SCHEDULE - BIOL 3800 /ECOLOGY AND EVOLUTION/ FALL 2018 
Note that dates, topics and activities may change. Any changes to the schedule will be announced in class and posted online on the class Moodle 

site; it is the responsibility of the student to remain informed of any announced schedule changes.  

  Week Day/Date Lecture Topic Notes Reading 

Part 1 9 M - 8/20 The Nature of Ecology   Ch.1 

 Physical Environment   W - 8/22 Climate and Biomes  Ch.2 

  M - 8/27 Plant and Animal Adaptations    

   W - 8/29 Properties of Populations and Growth   

Part 2 10 M - 9/3 Labor Day Holiday (campus closed)   Ch.3 & 4 

The Organism   W - 9/5 Life History and Population Regulation  Ch.6 & 7 

 11 M - 9/10 Interactions, Pop. Dynamics, Selection   Ch.8 & 9 

Populations   W - 9/12 Midterm 1    Ch.10 & 11 

 12 M - 9/17 Predation, Parasitism, and Mutualism   Ch.12 & 13 

Species Interactions   W - 8/19 Community Structure and Dynamics   Ch.14 & 15 

Part 3 13 M - 9/24 Landscape Dynamics and Landscape Ecology   Ch.16, 17, 18 

Community Ecology   W - 9/26 Energetics, Nutrient Cycling  Ch.19 

 14 M - 10/1 Terrestrial and Aquatic Ecosystems   Ch.20, 21, 22 

Ecosystem Ecology   W - 10/3 Biological Diversity and Conservation    

 15 M - 10/8 Midterm 2  Ch.23 & 24 

Biogeography   W - 10/10 Alleles, mutations & variation   Ch.26 & 27 

 Part 4 1 M - 10/15  Hardy-Weinberg equilibrium   Ch. 5 

Microevolution   W - 10/17  Darwin, Wallace & selection Review study guide 1    Ch. 6 

  2 M - 10/22  Selection on alleles + genotypes   Ch. 2, 3 

    W - 10/23  Mutation; migration Review study guide 2      

  3 M - 10/29  Genetic drift    

    W - 10/31  Non-random mating: Inbreeding, selfing Review study guide 3    Ch. 7 

  4 M - 9/5  Midterm 3     

    W - 9/7  Sexual selection: female choice vs receiver bias    Ch. 8 

 Part 5 5 M - 9/12  Veterans Day Holiday (campus closed)     

Sex and complex traits   W - 9/14  Conflict between the sexes  Review study guide 4   
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  6 M - 9/19  Fall Recess (no classes; campus open)    Ch. 12 

 Part 6   W - 9/21  Fall Recess (no classes; campus open)    Ch. 9 

Macroevolution 7 M - 9/26  Kin selection    Ch. 16 

    W - 9/28  Quantitative traits  Review study guide 5   

  8 M - 12/3  Models of speciation    

   W - 12/5  Reproductive isolation; hybridization Review study guide 6  

  16 M - 12/10 Final exam 
TIME: 2:30p-4:30pm (provisional time; 

subject to confirmation in GET) 
  

 


