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BIO 335 Biology 4

COURSE NAME/NUMBER FACULTY/DEPARTMENT UFV CREDITS
Methods in Freshwater Ecology

COURSE DESCRIPTIVE TITLE

CALENDAR DESCRIPTION:

This course explores the biological, chemical, and physical features of lakes, rivers, and streams. These features are
related to general ecological concepts and environmental concerns. The course focuses on the invertebrate and fish
communities, but includes the origin and nature of lake and stream systems and the fundamentals of surface water
chemistry and physics. Theoretical approaches and practical techniques will be addressed. This course includes
considerable field work using local rivers and streams as well as outside fieldtrips. The laboratory introduces you to a
variety of aquatic ecosystems and species and relevant sampling procedures and equipment. After completion of the
course students will be competent to utilize various methods to critically evaluate freshwater systems and to conduct
research in freshwater ecology.

Note: This course is offered as BIO 335 and GEOG 335. Students may take only one of these for credit.

PREREQUISITES: BIO 210 or GEOG 202

COREQUISITES:

SYNONYMOUS COURSE(S): SERVICE COURSE TO: (department/program)
(&) Replaces: BIO 421T

(b) Cross-listed with: GEOG 335

(c) Cannot take: GEOG 335 for further credit.

TOTAL HOURS PER TERM: 90 TRAINING DAY-BASED INSTRUCTION:

STRUCTURE OF HOURS: Length of course:

Lectures: 15 Hrs Hours per day:

Seminar: 30 Hrs

Laboratory: 20 Hrs OTHER:

Field experience: 25 Hrs Maximum enrolment: 24

Student directed learning: Hrs Expected frequency of course offerings: Once every two years
Other (specify): Hrs (every semester, annually, every other year, etc.)

WILL TRANSFER CREDIT BE REQUESTED? (lower-level courses only) [ Yes [ 1No
WILL TRANSFER CREDIT BE REQUESTED? (upper-level requested by department) X Yes [ 1No
TRANSFER CREDIT EXISTS IN BCCAT TRANSFER GUIDE: [ Yes > No

Course designer(s): Sharon L. Gillies

Department Head: Sharon L. Gillies Date approved: November 23, 2011
Supporting area consultation (Pre-UEC) Date of meeting: March 23, 2012
Curriculum Committee chair: Norm Taylor Date approved: April 20, 2012
Dean/Associate VP: Ora Steyn Date approved: May 4, 2012

Undergraduate Education Committee (UEC) approval Date of meeting: May 23, 2012
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LEARNING OUTCOMES:

Upon successful completion of this course, students will be able to:

e explain the concept of Freshwater biology as a science
demonstrate the linkage between terrestrial and aquatic resources ecosystems
synthesize the roles of chemistry and ecology in the health of freshwater ecosystems
design and complete a research project in freshwater ecology
analyze chemical and physical qualities of water samples and interpret the results
describe the biotic community
predict how human influence can impact freshwater ecosystems

METHODS: (Guest lecturers, presentations, online instruction, field trips, etc.)

A combination of lectures, guest lectures, case studies, student presentations, written assignments, field trips, and
laboratory exercises.

METHODS OF OBTAINING PRIOR LEARNING ASSESSMENT RECOGNITION (PLAR):

X Examination(s) [ Portfolio assessment [ Interview(s) ] Other (specify):

1 PLAR cannot be awarded for this course for the following reason(s):

TEXTBOOKS, REFERENCES, MATERIALS: [Textbook selection varies by instructor. Examples for this course might be:]

Allan, J.D. and M.M. Castillo 2007. Stream ecology: structure and function of running waters. 2" edition. Springer,
Dordrecht.

Gordon, N.D., T.A. McMahon, B.L. Finlayson, C.J. Gippel, and R.J. Nathan. 2004. Stream hydrology: an introduction for
ecologists. 2" edition. J. Wiley and Sons, Chichester.

Hauer, F.R. and G.A. Lamberti. 2006. Methods in stream ecology. 2" edition. Academic Press, San Diego.

Dodds, Walter K. 2002. Freshwater Ecology: Concepts and Environmental Applications. Academic Press. ISBN 0-12-21-
9135

Other materials:

Select chapters from Wetzel, R. G., and G. E. Likens. Limnological Analyses. Spring-Verlag, Berlin. 2000, and Welch, P.
S. Limnological Methods. McGraw-Hill, New York. 1948.

Methods in stream ecology / edited by F. Richard Hauer and Gary A. Lamberti. 1996.

Articles from the peer-reviewed literature (see below) will be used in student-led classroom discussions to supplement
the textbooks. These papers will be made available to the students on the class website.

Brooks JL, Dodson Sl (1965) Predation, body size, and composition of plankton. Science 150: 28-35.
Broussard W, Turner RE (2009) A century of changing land-use and water-quality relationships in the continental US.
Frontiers in Ecology and the Environment 7: 302-307.

Eion M. Cameron a,b,., Gwendy E.M. Hall a, Jan Veizer b.c, H. Roy Krouse. sotopic and elemental hydrogeochemistry
of a major fiver system: Fraser River, British Columbia, Canada

Eion M. Cameron. Hydrogeochemistry of the Fraser River, British Columbia: seasonal variation in major and minor
components.

Carpenter SR, Kitchell JF, Hodgson JR, Cochran PA, Elser JJ, et al. (1987) Regulation of lake primary productivity by
food web structure. Ecology 68: 1863-1876.

Elser JJ, Andersen T, Baron JS, Bergstrom AK, Jansson M, et al. (2009) Shifts in Lake N:P stoichiometry and nutrient
limitation driven by atmospheric nitrogen deposition. Science 326: 835-837.

Fee EJ, Hecky RE, Kasian SEM, Cruikshank DR (1996) Effects of lake size, water clarity, and climatic variability on
mixing depths in Canadian Shield lakes. Limnology and Oceanography 41: 912-920.

Forbes SA (1887) The lake as a microcosm. Bulletin of the Peoria Scientific Association: 77-87.
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Textbooks, References, Materials continued:

Heffernan JB, Leibowitz DM, Frazer TK, Evans JM, Cohen MJ (2010) Algal blooms and the nitrogen-enrichment
hypothesis in Florida springs: evidence, alternatives, and adaptive management. Ecological Applications 20: 816-829.

Porter KG (1977) The plant-animal interface in freshwater ecosystems. American Scientist 65: 159-170.

Schindler DW (1974) Eutrophication and recovery in experimental lakes: implications for lake management. Science
184: 897-899.

Schindler DW, Hecky RE, Findlay DL, Stainton MP, Parker BR, et al. (2008) Eutrophication of lakes cannot be controlled
by reducing nitrogen input: Results of a 37-year whole-ecosystem experiment. Proceedings of the National Academy of
Sciences of the United States of America 105: 11254-11258.

Limnology: FISH 5320/6320 Spring 2011 Pg. 2.

Smith VH, Schindler DW (2009) Eutrophication science: where do we go from here? Trends in Ecology & Evolution 24:
201-207.

Titman D (1976) Ecological competition between algae - experimental confirmation of resource-based competition
theory. Science 192: 463-465.

Vaughn CC (2010) Biodiversity Losses and Ecosystem Function in Freshwaters: Emerging Conclusions and Research
Directions. Bioscience 60: 25-35.

Vaughn CC, Nichols, SJ, Spooner, DE (2008) Community and foodweb ecology of freshwater mussels. Journal of the
North American Benthological Society 27:409-423.

von Einem J, Graneli W (2010) Effects of fetch and dissolved organic carbon on epilimnion depth and light climate in
small forest lakes in southern Sweden. Limnology and Oceanography 55: 920-930.

Werner EE, Hall DJ (1988) Ontogenetic habitat shifts in bluegill - the foraging rate predation risk trade-off. Ecology 69:
1352-1366.

SUPPLIES / MATERIALS:

STUDENT EVALUATION: [An example of student evaluation for this course might be:]

Midterm examination 15%
Final examination 35%
Laboratory reports 30%
Presentation 5%

Final paper and presentation 15%

COURSE CONTENT: [Course content varies by instructor. An example of course content might be:]

Overview of Lakes, rivers, wetlands, ground water ecosystems

River continuum

Fresh water organisms: Monera; Plankton, invertebrates, and fish

Introduction to aquatic food webs

Introduced and Invasive Species

Primary and secondary production, Dissolved Oxygen, CO2. Measurement of Production
Nutrient Dynamics; Anions: carbon, nitrates, phosphates, sulphates Cations: potasium, sodium, calcium, magnesium.
Causes and ecological implications of stratification and mixing

Sediment and river cycles

Applications: Aquatic pollution; eutrophication, water treatment (Domestic & Sewage),
Importance of Water as a resource.

Labs:

Surface water chemistry: Salinity and the Bicarbonate Buffering System, pH, Alkalinity and Hardness
Terrestrial input: Measuring Dissolved and particulate organic carbon

Stream lab: fish and macroinvertebrate sampling in the field

Lake lab: Zooplankton identification and enumeration

Student Research projects: 4 weeks
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