FISH 447: Watershed Ecology & Management

Course Overview

This course is an investigation of stream and river ecosystems from a watershed perspective.
Our emphasis will be on learning the fundamental processes affecting the structure and function
of flowing aquatic ecosystems. Multiple theoretical concepts of riverine ecosystems will be
evaluated and used to underpin our examination. Specific topics will include river/stream
hydrology, geomorphology, biogeochemical cycles, food webs, and global change. While the
course will initially focus on “natural” ecosystems, we will also use case studies to explore
human interactions with rivers and approaches to river management.
Meeting Times

Lecture will be held Tuesday and Thursday 10:30a-11:50a in FSH 107.
Instructor

Gordon Holtgrieve, Asst. Professor, Aquatic and Fishery Sciences
Email: gholt@uw.edu
Office: FSH (Fishery Sciences Bldg.) 316B.
Office hours: TBD
Teaching Assistant
Benjamin Miller, graduate student, Aquatic and Fishery Sciences
Email: blm8@uw.edu
Office: FSH 260B
Phone: (706) 501-8692
Office hours: TBD
Learning Objectives

Students will develop a broad understanding of the ecology of streams/rivers and their
catchments at local to global scales, with a particular emphasis on the Pacific Northwest.
Specifically, at the end of this course students will be able to:
1. Demonstrate through short answer and multiple choice testing a comprehensive understanding of
the basic physical, chemical and biological processes that control the structure and function of
healthy riverine ecosystems. Primary source of information will be in-class lecture and
discussions, supplemented with additional readings.
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2. Identify, contrast, and synthesize competing scientific views of watershed ecosystem theory in
writing based on reading of assigned primary literature supplemented with small group
discussions.
3. Produce a written, in-depth analysis that synthesizes, differentiates, and critiques the current state
of science for a specific scientific topic within watershed ecology based on well researched and
cited primary literature.
4. Gain skills in data analysis and ecosystem modeling through take-home problems sets and
spreadsheet exercises.
5. Apply concepts from this course to case studies to evaluate current watershed management
practices in achieving stated goals for conservation and human uses. Evaluation will be through
short essay exercises.
Required Readings

Course handouts, lectures, and the primary literature will be the dominant source of information.
There is no required textbook but students may find it useful to look at a copy of “River Ecology
and Management: Lessons from the Pacific Coastal Ecoregion” 1998 edited by Naiman and
Bilby (on reserve).
Evaluation and Grading

Three (3) graded credits based on the following scheme:
Assignment
Percent of final
grade
Mass balance and data
10
analysis problem sets
Essay review of current
10
“controversies” in the field
Midterm exam
25
Term Paper
20
Final exam
35

Date
11 Apr by 11:59p
25 Apr by 11:59p
11 May by 11:59p
04 May (during normal class time)
30 May by 11:59p
TBD

Academic Integrity

Plagiarism, cheating, and other misconduct are serious violations of the University of
Washington Student Conduct Code (WAC 478- 120) and your personal contract as a student. I
expect that you will know and follow the university’s policies on cheating and plagiarism.
Please review the College of the Environment website on academic integrity so that you are clear
on what constitutes academic misconduct. Any suspected cases of academic misconduct will be
handled according to University of Washington regulations. For more information, see the
College of the Environment Academic Misconduct Policy and the University of
Washington Community Standards and Student Conduct website. Be advised that as an
instructor at the UW, I have the responsibility to notify University Conduct committees about
any suspected student misconduct.
Late Assignments and Re-grade Policy

As a matter of policy, late assignments will not be accepted unless you have received approval
from the instructor (me) well in advance of the due date or the circumstances are truly beyond
your control. At a minimum, this is at least 24 hours before the due date. I have full discretion
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over whether to accept a late assignment and you should assume the default to be they will not be
accepted.
If you feel an assignment has been graded inappropriately, submit to me over email within one
week of the receiving the graded assignment a brief description of why you feel the grade does
not accurately reflect the quality of the work along with the original graded assignment. Note
that we will likely re-grade the entire assignment, not just the part in question. You can expect to
have the re-grade results within one week of submission (or a notification that it may take
longer). If you are unsatisfied with the result of the re-grade you have the option to submit a
written appeal to the School of Aquatic and Fishery Sciences Director. Please review the
College of Environment Grade Appeal Process website for more information.
Email and Computer Use

All students are expected to have a working email address and you will receive email relevant to
this course on a regular basis. Students are also expected to regularly check the course Canvas
site for announcements and updates relevant to the course. You are encouraged to reach out to
your instructor and TA for help. In general, you can expect emails sent to instructors between
12a and 3p will be responded to the same day. Do not expect instructors to read or respond to
emails sent after 6p until the following day.
Writing assignments must be turned in via Canvas as either a Microsoft Word document (.doc or
.docx) or as a .pdf. Problem sets and data analysis exercises will be turned in online as either
Excel spreadsheets, Word documents, or as photos (if done by hand).
Disability Accommodations

It is crucial that all students in this class have access to the full range of learning experiences. At
the University of Washington, it is the policy and practice to create inclusive and accessible
learning environments consistent with federal and state law. Full participation in this course
requires: 1) the ability to attend two 90 minute lectures per week with 50 other students; 2)
participation in small group discussions on topics relevant to the course, and 3) making short
presentations that synthesize small group discussions and/or results of specific analyses to the
class orally.
If you anticipate or experience barriers to your learning or full participation in this course based
on a physical, learning, or mental health disability, please immediately contact the instructor to
discuss possible accommodation(s). A more complete description of the disability policy of the
College of the Environment can be found here. If you have, or think you have, a temporary or
permanent disability that impacts your participation in any course, please also contact Disability
Resources for Students (DRS) at: 206-543-8924 (V), 206-543-8925 (TDD), uwdss@uw.edu,
http://www.uw.edu/students/drs.
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Course schedule 2017
Week
1

2
3

4

Date
28 Mar

30 Mar
04 Apr
06 Apr
11 Apr
13 Apr
18 Apr
20 Apr

5

25 Apr
27 Apr

6

02 May

7

04 May
09 May
11 May

8

16 May
18 May

9

23 May

10

25 May
30 May
01 Jun

11

Topic
Introduction and course logistics
What is a watershed and how are they
classified?
Discharge and channel hydrology
Geomorphology & sediment dynamics
Hyporheic zones
Watershed Complexity & Sustainability
(guest lecture by D. Schindler)
Overview of biogeochemical cycles
Intro Biogeochemistry I – nitrogen
Intro Biogeochemistry II – phosphorus,
carbon, etc…
Nutrient spiraling
Stream/river ecological theories I – river
continuum concept
Stream/river ecological theories II – serial
discontinuity concept, flood pulse concept
Midterm Exam
Biotic interactions I – microbial and
invertebrate communities
Biotic interactions II – upper trophic levels
Biotic interactions III – terrestrial-aquatic
linkages
Ecosystem dynamics I – metabolism &
carbon flow
Damn Dams
(guest lecture by J. Olden)
Case study – Fishing for salmon
Case study – Damming of the Mekong
Integrated water resource management
(IWMR )
Final Exam (time TBD)

Assignments

Take-home problem set due by 11:59pm.

Take-home problem set due by 11:59pm.

Review of current controversies due by
11:59pm.

Term paper due by 11:59p

red = physical processes, blue = chemical processes, green = biological processes
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Readings
Topic
What is a watershed and how are they
classified?
Discharge and channel hydrology
Geomorphology & sediment dynamics

Riparian & Hyporheic zones

Watershed Complexity & Sustainability

Introductory Biogeochemistry of N, P, C

Nutrient spiraling

Stream/river ecological theories

Biotic interactions – microbial and
invertebrate communities
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Readings
-Pages 1-10 in River Ecology and Management: Lessons from the Pacific
Coastal Ecoregion (2001)
-Chapter 1 of Fundamentals of Ecology by E.P. Odum
-Poff, L.R. et al. 1997. The natural flow regime. BioScience 47: 769-784
Pages 43-68 in River Ecology and Management: Lessons from the Pacific
Coastal Ecoregion (2001)
-US EPA web module on Fundamentals of Rosgen Stream Classification
System.
https://cfpub.epa.gov/watertrain/moduleFrame.cfm?parent_object_id=1189
- Pages 13-42 in River Ecology and Management: Lessons from the Pacific
Coastal Ecoregion (2001)
Collins et al. 2012. The floodplain large-wood cycle hypothesis: A mechanism
for the physical and biotic structuring of temperate forested alluvial valleys
in the North Pacific coastal ecoregion. Geomorphology 140: 460–470.
-Pages 399-429 in River Ecology and Management: Lessons from the Pacific
Coastal Ecoregion. (2001)
-Schindler et al. 2010. Population diversity and the portfolio effect in an
exploited species. Nature 465: 609–612.
- Schindler et al. 2013. Riding the crimson tide: mobile terrestrial consumers
track phenological variation in spawning of an anadromous fish. Biology
Letters, 9, 20130048.
-Pages 1-14 in Schlesinger & Bernhardt Biogeochemistry: An analysis of
rd
global change. (3 ed. 2013).
Bormann and Liken 1967. Nutrient cycling. Science 155(3761):424-429
-Likens et al. 1978. Recovery of a deforested ecosystem. Science 199(4328):
492—496
-Vitousek et al. 1986. Human appropriation of the products of
photosynthesis. BioScience 36(6): 368-373.
-Pages 308-340 in Schlesinger & Bernhardt Biogeochemistry: An analysis of
rd
global change. (3 ed. 2013).
-Chapter 1 in Robert W. Sterner & James J. Elser: Ecological Stoichiometry.
(2002).
-Newbold et al. 1981. Measuring nutrient spiraling in streams. Can. J. Fish.
Aquat. Sci. 38: 860-863.
Ensign & Doyle. 2006. Nutrient spiraling in streams and river networks. J.
Geophys. Res., 111, G04009, doi:10.1029/2005JG000114.
-Vannote et al. 1980. The river continuum concept. Can. J. Fish. Aquat. Sci.
37: 130-137.
-Junk et al. 1989. The flood pulse concept in river-floodplain systems. p. 110127. In D.P. Dodge [ed.] Proceedings of the International Large River
Symposium. Can. Spec. Publ. Fish. Aquat. Sci. 106.
-Ward and Stanford. 1983. The serial discontinuity concept of lotic
ecosystems. Pages 29-42 in Bartel & Fontaine eds. Dynamics of Lotic
Ecosystems.
-Delong & Thorp. 1994. The Riverine Productivity Model: An Heuristic View
of Carbon Sources and Organic Processing in Large River Ecosystems.
Oikos 70(2):305-308
-Pages 120-143 in River Ecology and Management: Lessons from the Pacific
Coastal Ecoregion (2001)
-Power 1990. Effects of fish in river food webs. Science 250: 811-814
-Wootton & Power. 1993. Productivity, consumers, and the structure of a
river food chain. Proc. Nat. Acad. Sci. USA 90: 1384-1387.
-Karr et al. 1987. Spatial and temporal variability of the Index of Biotic
Integrity in three midwestern streams. Trans. Am. Fish. Soc. 116 (1):1-11.
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Biotic interactions – upper trophic
levels
Biotic interactions – terrestrial-aquatic
linkages

Ecosystem dynamics

Case study – Fishing for salmon

Case study – Damming of the Mekong

Integrated Water Resources
Management
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-Pages 169-252 in River Ecology and Management: Lessons from the Pacific
Coastal Ecoregion (2001)
-Naiman et al. 2002. Pacific salmon, nutrients, and the dynamics of
freshwater and riparian ecosystems. Ecosystems 5:399-417.
-Nakano et al. 1999. Selective foraging on terrestrial invertebrates by
rainbow trout in a forested headwater stream in northern Japan. Ecol. Res.
14:351–360.
-Nakano & Murakami (2001) Reciprocal subsidies: Dynamic interdependence
between terrestrial and aquatic food webs. Proc Natl Acad Sci USA 98:166–
170.
-Baxter et al. 2005 Tangled webs: reciprocal flows of invertebrate prey link
streams and riparian zones. Freshwater Biology 50: 201–220.-Cole et al. 2007. Plumbing the Global Carbon Cycle: Integrating Inland
Waters into the Terrestrial Carbon Budget. Ecosystems 10: 171–184.
-Raymond et al. 2013. Global carbon dioxide emissions from inland waters.
Nature 503: 355–359.
-Helfield & Naiman 2006 Keystone interactions: salmon and bear in riparian
forests of Alaska. Ecosystems 9: 167-180.
-Holtgrieve & Schindler 2011. Marine-derived nutrients, bioturbation, and
ecosystem metabolism: reconsidering the role of salmon in
streams. Ecology 92 (2): 373-385.
-Holtgrieve et al. 2009. Large predators and biogeochemical hotspots: Brown
bear (Ursus arctos) predation on salmon alters nitrogen cycling in riparian
soils. Ecological Research 24 (5): 1125–1135.
-Stone. 2011. Hydropower. Mayhem on the Mekong. Science 333(6044):
814-818.
-Arias et al. 2014. Modelling future changes of habitat and fauna in the Tonle
Sap wetland of the Mekong. Enviro. Cons. 41(2): 165-175.
-Rahaman & Varis. 2005. Integrated water resources management:
evolution, prospects and future challenges. Sustainability: Science, Practice,
& Policy 1(1): 15–21.
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