
ECOLOGICAL  MONITORING (NR457/657 - 3 credits) 
   
Times:  Tuesday 10:00-10:50 and Friday 10:00-1:00 
 
Instructor: Dr. Demchik (CNR 246; mdemchik@uwsp.edu):  Office Hours TBA; open door policy 
 
Course description:  Theory and practice of ecological monitoring emphasizing ecosystem structure, functions, 
and populations 
 
Rationale:  Ecosystem restoration and adaptive management require monitoring to assess the condition and/or 
trends in ecological structure, processes and/or populations.  Much of this monitoring has been legally 
mandatory in recent years.  This course provides an interdisciplinary introduction to monitoring theory and 
techniques that are applicable to conservation biology and ecosystem management.     
 
Learning Outcomes: The student will: 

1. Write monitoring goals 
2. Select indicator species 
3. Develop monitoring plans 
4. Collect monitoring data 
5. Analyze monitoring data (both existing and collected) 
6. Report results 
7. Critique other monitoring plans 

 
Course Design:  While I have altered this course quite a bit every semester, I completely redesigned it this year 
because I had to change the time it was offered.  To avoid belaboring this discussion, I got my second lecture 
and my lab offered back to back.  This means that when I want to, I have a three-hour lab slot.  For most of 
those weeks, we will be in the field.   
 
Our Laboratory:  I am in the middle of a number of restoration projects on both public and private lands.  The 
Little Plover Fisheries Area is the most active of these projects.  You are going to develop the monitoring plan 
for the project east of Route R and do the initial implementation.  Six of you are in my For 434: Advanced 
Silviculture Techniques: Restoration Techniques course.  You all get a special deal, in that you will be in both 
the monitoring and implementation phase.  Just a note, I have generally LOVED teaching this course in the 
past; however, this semester looks like it is just going to be a blast.  Realize, this is completely redeveloped so, 
if stuff doesn’t work out quite right, smile and accept it.  I am trying to make this one of the most useful classes 
you get here, and sometimes, that means that things don’t quite work perfect. 
 
Full Blown Monitoring Plan:  The main deliverable for this class is a full-blown monitoring plan.  This is not 
one of those “pretend” plans, this is the plan that will be used, and the data will be used.  The results will be 
presented on one of the last days of class to representatives of the Wisconsin Wetlands Association, the Village 
of Plover and the WI DNR.  I recommend keeping this as a portfolio item, because, you ARE on the team for 
this plan.  I will be using your time as MATCH for this grant.  You will track all of your time assigned to any 
feature of this project (time budgeting and managing billable versus non-billable hours is one of the most 
important skills a person can learn in restoration work).  Most of these monitoring plans are done in teams, 
because very few people (read that NO ONE) has all of the skills needed to do a good job on these for 
everything that needs to be assessed.  We will divide up into teams during the first lab period.  These are 
CONTENT SPECIALIST teams, so, you are going with your skillset, in part. You are allowed to have 
assistance from people outside of the class; however, this needs to be documented in the plan.  Remember, 
NOTHING in this is done seat-of-the-pants, everything is DOCUMENTED in the plan.   
 
 
 



 
 
Teams will include: 

• Project coordination team- 3 people 
o The goal of this group is to set initial timelines for each group and to assure they have met their 

timelines.  This group will develop a spreadsheet of specific deliverables that will be included in 
the plan and will coordinate the development of the plan.  This is an incredibly important job and 
the people who choose this team need to be some of the most self-motivated and aggressive 
people in the class.  This team will draw all final sections together into a plan.  Suggestion: come 
up with a template for what people should turn in to you.  It should include everything from fonts 
to margins to headings.  This makes life a lot easier (i.e. I have done this repeatedly, and hate 
dealing with problems created by poor formatting or people that “cannot” live within the rules of 
the format.  They make life hard.  Your group will meet with me every 3 weeks to do a progress 
report on the other groups’ work and yes, each of these meetings will be documented in the plan, 
as well. 

• Wildlife team- 3 people 
o The goal of this team is to develop monitoring protocols that can be carried out by future 

classes/groups/volunteers.  These protocols should be as standard as is possible.  Remember that 
the internet and the library website exist.  Use them.  You are required to set up protocol sheets 
that can be followed by VOLUNTEERS (i.e. non-experts).  Any initial data can be collected by 
you but some is not possible.  That is fine.  You need to develop protocols for a minimum of the 
following 4 animals/groups; however, you can do more.  You have to do the following animals:   
 Woodcock 
 Wood duck 
 KBB (this is easy, as there is already a protocol) 
 Native bees 

• Riparian area team- 3 people 
o The goal of this team is to monitor the progress and success of the 1800 foot riparian restoration.  

That area was a sea of invasives with an overstory.  The goal is to narrow the channel and to 
create a sedge/grass wetland in the 50 feet on either side of the river.  You need to develop a set 
of measurements (and take the initial measurements) to determine if this goal is being met.  You 
are also responsible for coordinating the measurement of reserve trees in the riparian area for 
functionality as cavity trees/nesting habitat.  This will need to be discussed with the Wildlife 
Team.  Remember, as with the wildlife team, you will need to develop protocols for monitoring 
this that can be followed by VOLUNTEERS. 

• Plant communities team- 3 people 
o You all are in a funny position.  Many of the plants will not be up prior to semester being over.  

That is fine.  You will map existing overstory conditions (much of which will be post-treatment, 
that is fine).  The barrens area (you will get a map) has a target of 50% tree cover, 50% open.  
The tree cover should be pushing to individual oak and white/red pine, with pockets of jack pine.  
The open area is to be a savanna mix of species.  You will get a list of planted species.  The oak 
woodlands area has a goal of 50% crown cover in initial release with planting with a different 
mix of plants.  Remember, you will need to develop protocols for monitoring this that can be 
followed by VOLUNTEERS.  Don’t consider everything, focus on plants that are structural and 
food sources. 

• Invasives team- 3 people 
o The goal of this team is to monitor the change in density of invasive species.  This group will 

work with all other groups, as these invasives are present in all of these sites.  In all cases, most 
of the common invasives are unavoidable, and in low population levels, are tolerable; however, 
the project does want to change the trajectory and reduce the prevalence of them.  Remember, 
you will need to develop protocols for monitoring this that can be followed by VOLUNTEERS. 



• Geospatial team- 2 people 
o The goal of your team is to create a geodatabase that collects all of the information from the 

previous teams.  Everything for this needs to be stored in a format that will be usable for 25 
years.  This needs to be stored CLEANLY AND EFFICIENTLY.  No creation of morphed, scary 
things.  This is a database that can be used by others in the future.  You will need to make things 
like: 
 Cover maps 
 Maps of monitoring plots 
 PDF’s or Collector App projects for each group 
 Etc. 

 
Group Field Lab:  Each of your groups will develop and deliver one of the field labs for this class.  The 
students in the class will collect your data using your protocol sheets.  You will process their data.   
 
Grades: Grades will be based on 2 exams (mid-term and final) at 20% each, the field lab that you build (20%) 
and my overall grade for the monitoring plan (40%).  Yes, that is right, 40% of your grade in this class is based 
on the composite of everyone’s work.  When the rest of them screw up, it is a problem.  That previous sentence 
just described the rest of your life in natural resource management.  You need to figure out how to make this 
happen in spite of personalities. 
 
One last thing, my exams for this class generally scare the heck out of people.  They are going to be two-three 
hours long.  I will give you the mid-term on a Friday and you are given access to any resource you want…the 
internet, your notes, discussion with other people in class…pretty much anything short of calling professionals 
to ask questions. Same deal with the final, except it is 2 hours long (university rules).  You will, however, do 
your own work in the writing (no plagiarism) and will submit it to the dropbox.  
 
Readings:  There will be a number of scientific papers distributed to you to read; however, there is no book for 
this class.  The expectation is that you will read the material prior to coming to the scheduled discussions to 
avoid looking silly. 

 
  



Format for the Monitoring Plan (Note: this is modeling NPS and others) 
 
Executive Summary (responsible party is the Project Coordination Team) 
This is a single page that summarizes the whole things.  This is kind of like an abstract. 
 
Project Background (responsible party is the Project Coordination Team) 
This will be about three paragraphs defining things like funding sources, involved partners.  
 
Monitoring Plan Development Team (responsible party is the Project Coordination Team) 
This will be all of you.  This will be written like this: 
Wildlife Team 
Bob Bobson- Ecosystem Restoration and Management student at University of Wisconsin-Stevens Point.  
Responsible for developing the woodcock and wood duck monitoring protocols. 
 
Project Goals (responsible party is the Project Coordination Team) 
This will be directly from the funding document.  I will provide this. 
 
Monitoring objectives (responsible party is the Project Coordination Team) 
There will be one or more of these, written appropriately, for each group.  Reference section for each 
 
Documented Time (responsible party is the Project Coordination Team)  
Presented in a table organized by team and person in team 
This needs to be legally defendable, in the past people many people have been fired or jailed for billing in excess of 
hours expended…track these well). 
 
Sections 
• Project coordination  (responsible party is the Project Coordination Team) 

• Timelines 
• Team meetings (dates, times, minutes in the appendix) 
• Field data collection dates (raw data in the appendix) 
• Protocol development (first draft in the appendix) 
• Protocol review teams (all names…both internal to the class and any externals that you want) 
• Public review (in case, full class review…all comments, in the appendix with response) 
• Response to feedback 

• Wildlife (responsible party is the Wildlife Team) 
• Introduction (this will be a two or more pages that include peer-review articles on each focal organism.  The 

articles should focus on habitat requirements and monitoring techniques. 
• Timeline for monitoring 
• Monitoring protocols (complete with photo guides, etc.) 
• Table of first year’s data (if collected) 
• Reference to appendix for RAW data 

• Riparian area (responsible party is the Riparian Area Team) 
• Introduction (this will be a two or more pages that include peer-review articles on riparian restoration and 

stream channel work that is APPROPRIATE to this project.  Also, be sure to include specifics on how to 
monitor this stuff) 

• Timeline for monitoring 
• Monitoring protocols (complete with photo guides and in your case, specific points that were monitored) 
• Table of first year’s data (if collected) 
• Reference to appendix for RAW data 

• Plant communities  (responsible party is the Plant Communities Team) 
• Introduction (this will be a two or more pages that include peer-review articles on monitoring of barrens and 

savanna habitats). 
• Timeline for monitoring 
• Monitoring protocols (complete with photo guides, etc.) 
• Table of first year’s data (if collected) 



• Reference to appendix for RAW data 
• Invasives  (responsible party is the Invasives Team) 

• Introduction (this will be a two or more pages that include peer-review articles on each of your main focal 
invasive species…i.e. knapweed…and then monitoring techniques for invasives at a local site level). 

• Timeline for monitoring 
• Monitoring protocols (complete with photo guides, etc.) 
• Table of first year’s data (if collected) 
• Reference to appendix for RAW data 

• Geospatial  (responsible party is the Geospatial Team) 
• Introduction (this will focus on how other similar projects have chosen to store data, why you chose what you 

did and how to access the data) 
• Discussion of the metadata for each feature 
• Collection of appropriate figures (many may actually be in the other chapters; however, you will describe how 

they were made…what data was used, where it was collected, where it is available, etc. and reference each 
figure) 

• Geodatabase may be included in some format in this document or referenced to an online location.  Issues will 
arise about what data can legally be stored there (i.e. invasive plants is fine) and what is privilegeg 
information (i.e. endangered species data is not publicly available) 
 

Appendix (responsible party is the Project Coordination Team) 
 
 

  



Schedule 
 

Week Tuesday Friday 
1 Planning and designing monitoring Planning and designing monitoring (assign teams) 
2 Indicator Species Discuss Moses Creek Restoration (Mandatory Monitoring) 
3 Data Archiving and Sampling Internet Resources 
4 Statistics First Site Visit (general walk through) 
5 Focus on a technique: Birds, 

Mammals, Reptiles and Insects 
Focus on a technique: Plants and Plant Growth 

6 Focus on a technique: Soils First draft of protocol sheets will be given out to the class a week prior 
to this and this will function as public review (this is coordinated by the 
Project Coordination Team and they will document all comments) 

7 Buffer First Exam 
8 Spring Break  Spring Break  
9 No Class (field trip week) Field Trip 
10 Riparian Team presents on their 

plan for monitoring the site 
We will complete all monitoring of the riparian area (this is coordinated 
by the Riparian Team) 

11 Wildlife Team presents on their 
plan for monitoring the site 

We will complete some monitoring of wildlife (this is coordinated by the 
Wildlife Team) 

12 Invasives Team Presents on their 
plan for monitoring the site 

We will complete some monitoring of invasives (this is coordinated by 
the Invasives Team) 

13 Plant Team Presents on their plan 
for monitoring the site 

We will complete some monitoring for plants (this is coordinated by the 
Plants Team) 

14 Geospatial Team presents on 
protocols for data storage, database 
formats, other stuff 

Meet in a computer room and go through all available features in the 
dataset 

15 Planning for the public 
presentation of this plan (Project 
Coordination team runs this) 

First run at the presentation of this plan (this is the pretend one…I will 
get an audience of some people) 

16 The real deal, this is the 
presentation of all of your work 

Reflection session and steps forward 
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