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GRAMNDE PRAIRIE REGIONAL COLLEGE

DEPARTMENT OF SCIEMCE & TECHMOLOGY

COURSE OUTLINE

BIOLOGY 1080  Organisms In Their Envirenment

Instructors: Mr, Terry Shewchuk Dr. Georgia Goth
Offeice. J221 Dffice: J222
Phone: B39-29B4 Phone: 539-2827
Stewe ki epreab.ca aolhdapre b ca

Transferability: University of Alberta - Biology 108

University of Calgary - Jr, Biology
University of Lethbridge - Bislegy 1020

Course Description:

Biolagy 108Q is an intreduction to how the diverse organisms on this
planet have been affected by their environment and haw the current
environment is the product of the activities of orgamisms. This course
also examines how evolution has operated over long time periods to
preduce major aroups of orgenisms end how evalutionary origins are
reflected in their classification. The principles that underlie our
understanding of the majar lincages will be discussed using examples
from monera, fungl, protists, animals, and plants. A description of the
involvement of organisms in major ecosystem processes leads ta an
evaluation of the stability of those systems and of human impact on
the processes,
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Requirements:

»  Since presence af lectures and laboraterizg, participation in
classroom discussion and projects, ond the completion of
assignments are important compenents of this course, students will
serve their inferests best by regular attendance, Those whe
choose not to attend must assume whatever risks are invalved, In
this connection, the attention of the students is directed to the
Academic Guidelines of Erande Froime Regronal College,

»  Mid-term exam(s)

» Final lecture exam scheduled by the Registrar's Office during Term
exam week

v Final lab exam

+ Ocrasional lecture and/or lab guizzes and reports

Evaluation: Midterm Examis): 30%
Lab Reports/Quizzes 15%
Firal Lab Exam! 15%
Final Lecture Exam: 40%
Resources: Campbell, N.A., 1999 BIOLOGY, 5™ ed., Benjemin/

Cummings Publishing Co.  [required textbook]
[Note: the 3™ or 4™ editions are also occeptable]

Taylor, MR, 1999, Student Study Guide for Campbell's
BIOLOGY, 5™ ed., Benjamin/Cummings Publ.  [optional)

Biology 1080 Laboratory Manual: 1999-2000,
Biclogy Instructional Group, GPRC, and the Dept. of
Biologicol Sciences, University of Alberta  [required)

Waorld Wide Web Biology 108 Home Page Address:
bLtpifgause. brolpey. ualberm catig 108, hpvhiol 08k dwm)

MNote: The textbooh & study guide recommended for this course
are alse used in 8T 1070
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DETAILED OUTLINE:

I Introdnetion [Chapter 1]

A, Upderlyving Themes
Organizational levels
The Cell Theory
Tweo types of cells
Correlation betweesn structure and function
DNA = univerzality of the penetic code
B, Sn:ncc As A Way Of Knowing
Hypothetco-deductive thinking
':E Inducton and deduction
3. Falsihabdility of scientific hypotheses
4, Formation of predictions

-..I'I:Ii:n.:;-l.'l!x.'lnu—-

I Theory of Evolution

A Darwm's Defimtion — Descent with Modification
B. Implications of the Theory of Evalution
. Scientific Credentials of the Theory of Evolution
1. Falsifiability
2. Predictions

Il. Theory of Katural Selection

A. Darwin's Definition — Differential Reproductive Success
B. Scientific Credentials of the Theory of Natural Selection
1. Falsifiability
2. Predictions
- Cumulative Versus Single-Step Selection

IV. A Darwinian View of Life |Chapter 22

A, Lamarck's Contributions
B, Darwin’s Contributions
|, Recognmition of the fact of evglution
2, Proposal of a mechanism for evelution
2. Major Influences On Darwin
1. Vovage of the Bcagle
1.1, Fossils - chenge threugh time
12, Fossils —extinctions
1.3, Galapagos Islands - importanee o the
BrVIronment
2, Esszay on human population growth by Tomas Malthus
3. Artificial Selection = indication of natural vanability
D Theory of Natural Selection — deducible by a formal argument
1. Premises creating a struggle for existence
4. Fremises creating a change through tme
3. Macroevolution as a result of microevolution
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E. Darwin's Unangswered Questions
1. How traits are passed from parent to offspring
2, Source of the varability
F. Neo Darwinien Theory and the Modeinn Syutlicsiy
1, Unearthing of Mendel's papers
2, Discovery of the strueture of the DNA molecule
4. General Concepts
1. Apent of selecton
2, Unit of selection fof evolution
3. Population/gene pooal/evolution
4. Fitness
5. Variability — sources
H. Evidence for Evolution
1. Artificial selection
2. Fossil record
5 | Bias in the fossil record
2.2, Orderin the fogsil record
2.3, Ewidence of change through time
2.4, Evidence of extinctions
2.5 Transitional forms
2.6, Why are there gaps?
2.7, Use of the {ossil record in making predictions
3. Dhiogeagraphy
4, Comparative anatomy
4.1. Homologous siructure
4.2, Vestigial structures
3. Comparative embryology
f. Molecular biclogy
6.1. Ewvolutionary history reflected in genes &
proteins
5.2, VYanety of techniques
6.3, Substantiation of Darwin's [dea
. Examples of Natural Selection in Action
l. Indusirial melanism
2. Drug resistance in bactera fchapter 18|
&, Darwmn's inches

r

. The Evolution of Populations |Chapter 23]

A. The Hardy Weinbere Theorem
1. Predictions
2. Assumpnons behind a non-evelving population
B, Factors in Evelution [Agents of Microevelutian)]
1. Genetlc Drift
1.1. Bottleneck effect
1.2, Founder effect
2, Gene Flow
A.1. Eelatonzhip to natural selection
4.2. Folein proventing speciatan
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3. Mulations
4. Nonrandom Mating

#.1.  Inbreeding versus outbreeding

4.2,  Fomtive versus negative osoortive mating
& Matural Selection

5.1. Differential success in reproduction

2.4 As an adapuve agent of microevoluton
C. Types of Natural Selectiog

1, Directipnal

2. btabilizing

3, Distuptve
L. Generation of Variabiity

1, dMutations

2. Bexual reproductive & genetic recombination
E. Preservation of Vanability

1 Dhploidy

2. Polymorphism

2.1, Helerocgencous envirotunent

2 Disruptve selecton
3. Fregquency-dependent selection
4.  Hreteroaygote advantage /hvbrid vigor

4. Factors micteasing/decreasing genetic varation
F, Can Evolution Produce Perfect Crpanisms?

V1. The Origin of Species [Chapter 24|

A. The Biological Species Concept
B. Reproductive Barmers
1. Prezveotic
1.1. Habhitat isolation
1.2. Temporal isalation
1.3, Mechanical isolation
1.4, Behavicural isolation
1.5, Gamelit izplation
2. Postzveotic
2.1, Hybrid teviabidisy
2.2. Hybrid stenlicy
2.53. Hybnd breakdown
C. Tvpes of Speciation
1. Anageness [phyletic evolution]
2. Cladogenesis [branching evoliation]
0. Allopatric Specialion
1. Formation of a geographie barrier to reproduction
Z. Genetic diwergenice
2. 1. Different mutalions
2.3. Diflerent selective pressires
2.3, Dafferent influences of genetic drift
3. Formation of bwlogical barriers to reproduction
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4. Founding populations/remd speciation/gaps in the
foesil record
5. Adaptive radiation
E. Sympatric Epeciation
1. Plants
1.1.  Viaformation of ferule polyploids
1.2,  Commeon/Hyborid vigor

4. Ammals
2.1 Via distuptive selection ar positive assortive
mating
2.2. Fare

F. Theorv of Punctuated Equilibnum

Classification and Systematics |Chapter 23]

A, Terms
1, Systematics
2. Taxonomy
3. Phylogeny
4. Homology/analogzy
5 Monophyvletic/polyphyletic / paraphylete

E. Linnaeus' Contnbution
1. Binomial nomenclature
2 Hierarchical taxa —- lkangdom, plylum, class, order,
family, genus, spooics
. Molecular Biglogy as a Tool for Systemalics
1, Advantages
%, Protein comparisons
2.1, Enables ¢compansons among very different
Ofgan) smsa
2.2, Example - cytochrome ¢
3. DNA comparisons
3.1. DNA-DNA hybridization
2,2, Festriction mapping
3.3, Direct DNA sequencimg
4. Analysis of {ossihzed DNA
3. Molecnlar clocks
D, Three Schoeols of Thought in Systematics
1. Are based on relative importance of branching points or
degree of divergence
4. Fhenetics - degree of divergence
3. Cladistics — branching peints
4, Classical Systematics — balance of the two
E. The Red Wolf - [5 [t A Species?
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VIII. Origin of Life

[Chapter 28]

A Requirements Far the Orign of Life

B. Staps

. Spontanecws formation of monomers
. Formation of palymers
Foomation of protobionts

fo g el

complex, melgbolism]

C. Movement From Heterotrophy 1o Autotrophy

D. Significance of the Appearance of Autotrophs

E. Movement From Anercbes o Actobes

F. Movement From Prokaryotes to Eukaryotes [Endosymbiatic Theary]

;. Movement Fron: Unicellulanity to Malticellularity

Frokaryotes and Metabolic Diversity [Chapter 27

A General
E. Main Evoluticnary Branches
1. Eubacteria
2, Archaebacteria
C. Main Characteristics
Mostly unicellular
Emall size
Small amount of genetic matena)
Circular DNA, plasmids
No membrans-bound organelles
Cell weall
Capsules
. Endospores
D Heproduction
1. Asexual — binary fssion
2. Vanabality
4. Generation Hme
E. Merabolic Diversity
1. Mayor modes of nutntion

b B R RS

. Formatios of true cells [formation of mibrmation molecules and a

4. Terms
2.1. Chemoautotroph /chemoheterotroph
22, Photeautotroph / photoheterotroph
2.3. Ublgate serobe/anaerobe
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24. Facultative anacrobe
2.5, Decomposer [saprobe]
2.6. Symbiosts/mutualism /commensalism /
aTasif e
2.7, Methanogens/ extreme halophiles/extreme
thermophiles
F, Ecological Importance of Bacteria
1. Cyanobacteris
2. Typical bactena

X. Origins of Eukaryotes [Chapter 25]
A Limutations of Prokarvetes due to Small Size
B. Evalution of the Endomembrane System

. The Endosymbiutic Theory
1, Advantages to host & to endosvmbiont
2. Evidence for the endosymbiont theory

D, Evolution of Diploidy

Xl. Kingdom Protista [Chapter 28|
A. General Characteristics

B. Major Groups
1. Protezoa - Heteretrophic protists
a. classification = bared on how they feed & move
b. tymcal phyla
- Rhizepoda [amocha|
- Zoamastigophora [zeoflagellates)
- Cihophora ciliates)
2. Slime molds - fungus-like decompeosers
3. Algae - relatively simple photoautotrophs
a. basis for classification
b, typical phyla
- Dincflagellata
- Phaeophyta [brown alpac|
- ERhodophyta [red algac]
- Chlorophyta [green algae]

c. evolutionary adaptations of seaweed
C. Altvernation of Generation it the hife cycle of some algae]
[}, Ecological [mpertance of the Protists

E. Qrign of Multicellularity
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AIl. Kingdom Plantae [Chapters 2% & 30|

A

B

e
'

Eo

=

General Charactenstics
Significance of Immability in Plants

Evolutionary History of Plants

Link between Chlarephyta and plants
Selective factors in early plants
Advantages of living on land
Diradvantages of lving on land
Characteristics of the ancestral plant
Later developments

oo o Ga 10 e

General Classification
1. Nanvascular planis
1.1. Division Bryophyta
1.2.  Division Hepatophvta
2. Seediess vascular plantzs [no pellen]
2.1. Division Plerophyta
3. Vascular plants with seeds & pollen
3.1 Dision Comferophyta [unprotected zeeds|
3.2, Division Anthophyta [protected seeds]
3.2.1. Cla=s Monocotyledon
3.2.2, Class Dicotyledon

.Altermadeon of Geoesrations

1. General Trends
2. Advantage of exbending sporophyte phase

Comparison of the Major Divisions

Seed Flatts - Why So Successfal?

l. Enclosed secds

2. Fruits

3. Moadifications for Daspersal

4 Double fertilization and the endosperm
Comparison between Gvmnosperms and Angiosperms

Flant Dpversity
Wheat Determines Flant Distnbution?
Plants in FEcosystems

Evalunonary Trends In the Plant Kingdom

-d
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XM, Kingdom Fungi [Chapler 31]

A

B.

o7

7

General Characteristics

Some Terms
1. Syngamy
2. Flasmogarny
3. hkaryon
4, Karvogamy

Basizs for Classification

Tyvplcal hvisions
i, Zygumyceota
2. Ascomyooia
3. Basidiomycota
. Deuteromycots

. Ercological Importancs

Furgi & Disease
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X1V, Kingdom Animalia [Chapters 32 & 33]

A The Ammal Body
B. Characteristics Used to Classify Animnals
1. Basic body plan [ssymmetry/ radia) symmetry; bilateral
syrnmetry]
2. [igestion |intracelinlar/ intracellalar & extracellular/
extracellular only]
Number of primary germ layers [diploblastic with endderm and
ectoderm/ triploblastic with enoderm, mesoderm, ectoderm)
Body cavities [acoelomate/ pseudocorlomata/ coelomate]
Fattern of embryunic development [protostome deuterastome]
Segmentation [nonségmented, simple segmentation
specialization of segments|
€. Life m the Sea
D Maor Branches of Ammal Phyla
Subkmedom Parazoa
Porifera
Subkingdom Eumetazos
1. Branch Radiata — Cnidaria
2. Branch Bilateria
2.1, Acoelomate - Platyhelminthes
22. Pseudococlomate - Nematoda
2.3, Coelomate
2.3.1. Protastomes
a. nonsegmented — Mollusca
b, simple segments - Annelida
€. specialized segments - Arthropoda
2.3.2. Deuterostomes
4, nonscgmented - Echinodermata
b segmented — Chordata
Comparison Between Sessile and Active Lifestvies
Adaptations Required For Life on Land
The Cambrian Explosion
Evolutionary Trends in the Major Anima)] Phyla
Phvlum Chordata
1. Vertehrate Phyvlogeny
2. Trends In Vertebrate Developrment
3. Survey of the Major Vertebrate Classes
J. Summary of the Major Evolutionary Trends In Animals
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