Aquatic Invertebrates (Water Bugs)
Big Idea 
There is an astonishing array of life under the water that student of all ages will find fascinating. These fresh water ecosystems, both moving and still water, can host a wide diversity of aquatic invertebrates or more commonly known as water bugs. What makes this a great activity is the accessibility of invertebrates. They are just about everywhere although with a little experience you will soon be able to locate rich environments. 
Materials
· A dip net (known in the industry as a Surber Sampler)
· A bucket 
· Plastic Tupperware. White is a great colour as the bugs contrast well
· Small plastic containers for sorting. Half of a petri dish will do or white ice cube trays 
· Pipettes 
· A field guide or dichotomous key to aquatic invertebrates 
Time

 1.5-2hours 
Audience 

Gr. K-12
Content
Aquatic macroinvertebrates are invertebrates that can be seen with the naked eye.  They include many larvae of insects such as mosquitoes, dragonflies and caddis flies that begin their lives in the water then metamorphose into adult forms that live on land.  Beetles, crustaceans, snails, worms and leeches are other examples of aquatic macroinvertebrates.  These creatures can populate ponds or streams in amazing numbers – some up to thousands in a square meter.  They are an important part of the food chain.  Macroinvertebrates can tell us a lot about the conditions within a water body.  
Many macroinvertebrates are sensitive to changes in pH, dissolved oxygen, temperature, salinity, turbidity and other changes in their habitat.  Habitat includes food resources and the physical characteristics of the environment such as places and materials to build nests, raise young and keep them safe from predators.  Rocks, sticks, dead and decaying vegetation and other living organisms such as plants provide key habitat for aquatic invertebrates..
To monitor invertebrates, we want to estimate biodiversity, examine the ecology of the water body and explore relationships among water chemistry measurements and organisms.  Most often it is impossible to count all individuals of every species present in a habitat, so we take samples of organisms from the habitat, and calculate the diversity found in these samples to estimate the biodiversity of the habitat.  

How to collect a sample
The picture shows the Surber sampler worked into the stream bed. Work and kick up sediment, gravel and debris upstream of the net so that the invertebrates are capture in it. Clean pebbles and rocks that wash into the net and remove the larger rocks.  In quiet waters draw the sampler through bottom sediment.  If the sediment is muddy, wash the screen multiple times to clear away most of the fine sediments, leaving the invertebrates and other objects behind. 
Identifying and counting 
Place water in the bucket and wash the sample out of the net and into the bucket.  Pour the contents of the bucket into a number of shallow trays so that the invertebrates are visible.  The goal now is to sort and count the different types of invertebrates into small cups, each containing the same kinds of organisms.  Invertebrates are sucked up in the larger droppers that do not damage them.
Analysis of the sample

Once the identification and counting has been completed, enter the results into a column of the group spread sheet or on the field guide. See appendix.  If a number of trays have been examined by a class, you would expect a fairly high degree of similarity between the counts for each tray given that they all originated from the same bucket.  This is an opportunity for students to exchange their samples, re-sort and classify to see if the results remain the same.  Once all the groups have entered their data, use the spreadsheet or the field guide to calculate a water quality index score.  

Essential Questions 

Assessment

Described and include examples or rubrics.
Risk Management
Use a table or list with mitigation strategies. 
Extensions 
A list of other activities, ice breakers etc. in this guide that connect this this activity.

*Activity modified from www.plasebasedbasics.weebly.com
