Virginia Trout In the Classroom

Trout Unlimited

Curriculum Extensions

Students who raise trout in the classroom look forward to the day when they can release the fingerling trout into a stream or river and watch them swim away in their natural habitat.  But, where should the trout be released?  What type of streams provide a suitable habitat in which the trout will survive and grow?  Are there local streams that are suitable?

These important questions provide an opportunity to study local watersheds and assess their suitability to provide a healthy habitat for brook trout.  If the assessment suggest an unsuitable habitat, there is also the opportunity to investigate the causes of the unhealthy conditions, the actions needed to restore the stream to health conditions, and steps students can take toward that restoration. 

What is a Bioassessment -- One way to directly measure the health of an aquatic system is to conduct a bioassessment—a measurement of the condition of the organisms living in the stream or river.  Such an assessment addresses two questions: (1) are the  streams physical characteristics suitable for aquatic life, and (2) is there sufficient food to support a fish population such as trout?  These are called the “stream habitat” and the “benthic mactroinvertebrate” assessments.  

The data a bioassessment yield provides evidence of the waterbody's water quality. These data can then be used by scientists, legislators and citizens to make informed decisions of whether new measures need to be taken to protect or restore a waterbody. Thus, bioassessments provide teachers and students with a hands-on opportunity to conduct science inquiries and develop projects based on real water quality issues in their community.

Lesson plan – The following outlines suggested topics to include in a lesson plan for a basic bioassessment water quality unit.  Some additional topical materials for a more extended lesson plan are also included.

	Day 1 (Classroom)
	Day 2 (Field Trip)
	Day 3 (Classroom)

	Basic Concepts:

· Benefits of Clean Water

· CWA and State WQ Standards

· River Continum Concept

· Energy Flow in a Freshwater Stream

· What is a bioassessment

Macroinvertebrates Basics:

· Macroinvertebrates as Bio-Indicators

· Pollution Sensitivity of Macros

· Macro ID Keys – Legs, Tails, Gills

· Practice ID – 15 Most Common

Stream Habitat Basics:

· Land Use & WQ

· Non-Point Pollution Sources

· Stream Bank Erosion
	Macroinvertebrate Station:

· Field sample collection equipment

· Field Data Report Form

· Sample collection protocol

· Collection and “picking” macros

· ID’ing and recording specimens

Water Chemistry Station:

· Sample analyses kits and instructions

· Field Data Report Form

· Sample collection  and analyses

· Recording results

Stream Habitat Station:

· Field Data Report Form

· Recording observations
	Macro Data Analyses:

· Assessment Metrics

· Multimetric Indices and Stream Rating

· Identify and Tally Samples

Rating Critical Habitat Parameters:

· Riparian Buffers

· Bank Vegetation

· Bank Stability

· Riffles

· Sediment Deposition

Correlating Macro and Stream Habitat Data

Water Quality Restoration Needs

Watershed Stewardship Projects


Additional Topics:

	Basic Concepts
	Field Trips and Stations
	Data Analyses, Interpretation, and Follow-up

	Developing a sampling plan:

· Variables that affect sample results

· Preparing site maps – online and local sources

· Selecting sampling stations

· Using GPS for station ID

· Determining when to sample

· Role of meta data

· Role of quality assurance

Stormwater Management Systems

· Best Management Practices (BMP’s)

Sewage Treatment Systems

Water Supply Systems

Agriculture BMP’s

Watershed Management Plannning


	Stations:

· Second stream site for comparison

· Aquatic vegetation station

· Stream bed and bank profile station

· Stream sediment & turbidity station

· Wetlands and flooding station

Field Trips:

· Waste Water Treatment Plant

· Drinking water treatment plant

· Stormwater and agricultural BMP sites
	· Stream habitat slide show of site

· Comparing data from a good site with poor site

· Locating State WQ data on-line

· Comparing State and school data for selected stream

Expert speakers:

· Local WQ status and issues

· Bioassessment – macro’s

· WQ protection and restoration

· Water treatment – waste and drinking

· Local watershed management planning

· Student reports, skits, songs, poems, drawings, etc.

· Attend meeting of local SWCD, water management committees

· Help local citizen stream monitoring group


Curriculum Resources – There are many resources on the web that teachers can use to develop a lesson plan to assess the health of local streams.  A few of these resources in Virginia are supported by local professional educators and volunteers who will come to the classroom and participate in field assessments.  Organizations that provide educational support include: (1) local Soil and Water Conservation Districts, (2) VA Issac Walton League Save Our Streams, (3) Trout Unlimited, (4) Earth Force (Northern Virginia), and (5) Audubon Naturalist Society (Northern Virginia).  VA Save Our Streams has comprehensive and user-friendly bioassessment materials that are widely used in Virginia, These materials are featured in this curriculum extension section.  They include:

1. VASOS Cheat Sheet Bug ID.pdf

2. VASOS Modified Bug ID Card,pdf

3. VASOS Field Sheets-Modified Method,pdf

4. VASOS Habitat Field Guide.pdf

5. VASOS Revised Habitat Form,pdf

