Oregon Coast Education Program

Grade Band: 3-5

DRAFT


Macroinvertebrate Lunch

Adapted from: The Bryant Watershed Project

Time requirement:  60 minutes (Just activity should be about 45 minutes; allow 15 minutes for prep and clean-up)  

Summary of Activity:  Students will watch a student-produced animated movie about macroinvertebrates and stream health.

Concepts to Teach:  Species Natural History and Marine Habitats

Standards Addressed: 3.2L.1, 4.2L.1, 5.2L.1

Instructional Strategy: Media, Experiential Learning

Goal(s):  Student will watch a movie to learn more about freshwater macroinvertebrates and will be able to explain how different macroinvertebrates can indicate stream health.

Specific Objectives:

· Define the term benthic macroinvertebrate and identify their common characteristics.

· Explain how macroinvertebrates can help determine stream health.

Vocabulary:  (See glossary in Additional Resources section)

benthic, exoskeleton, invertebrate, macroinvertebrate, pollution, vertebrate

Required Materials:  

· Internet access that the whole class can see at once

· URL for Macroinvertebrate Lunch movie: http://www.watersheds.org/stream_movie.htm
· Chalk board or white board

· Student Worksheet (included)

Prerequisites: None
………………………………………………………………………………………………

Background

Macroinvertebrate Information

Adapted from information from the Xerces Society in Portland, OR.
Caddisflies: Caddisflies are some of the most diverse and conspicuous orders of aquatic macroinvertebrates. The immature forms of many species create protective cases out of rocks, sand grains, plants, sticks or other found objects. Caddisflies are very good indicators of the condition of aquatic habitats, because they are common, speciose (there are many species of caddisflies), and often have very specific habitat requirements. Caddisflies are essential components of aquatic food chains, eating both plant and animal material, and acting as an important food source for fish and other animals. 

Crustacteans: Pill bugs, crabs, crayfish, and lobsters are some of the most familiar crustaceans. Despite their diversity and the fact that they inhabit much of our planet, most crustaceans go unnoticed. In general, Crustaceans are marine creatures, although there are exceptions - including crabs that climb trees and woodlice that survive in the desert. While insects have radiated onto the continents to become key components of almost every terrestrial habitat, crustaceans long ago evolved to fill most available niches in the oceans as well as in many streams, rivers, and lakes. They are extremely diverse in size and form- from essentially sedentary barnacles to free-swimming oceanic krill. The largest crustaceans include the Japanese spider crab, which has a thirteen-foot leg span, and the Alaskan king crab, which can weigh more than twenty-two pounds. At the other end of the spectrum, there are crustaceans that never grow larger than a hundredth of an inch (a quarter millimeter) in length, even as adults. With such diversity it is no surprise that many crustaceans face threats. According to a study reported by The Nature Conservancy and NatureServe in 2000, crayfish are the second most endangered group of all plants and animals in North America - second only to freshwater mussels. The stories of many of these at-risk animals often involve very specialized habitats that are quite vulnerable to human activities.

Dragonflies and Damselflies: Adult dragonflies and damselflies are to the aquatic insect world what butterflies are to terrestrial insects: big, showy, beautiful, and well-known cultural icons. As adults, these “flies” can be intensely colorful, active, and often noisy. Sit by a healthy wetland long enough on a summer day, and there’s a good chance you’ll hear a midair battle raging between two fiercely territorial male dragonflies. If you’re very still, a dragonfly might even land on or near you while it devours an insect that fell prey to its speed and agility. In fact, dragonflies and damselflies are fierce predators as both adults and larvae. Immature individuals are also valuable indicators of water quality, although some nymphs can be very tolerant of habitat disturbance.

Mayflies: Mayflies are short-lived and extremely important to fish diets. In some parts of the country, certain families are well-known because of their spectacular mass emergence. These coordinated emergences can clutter bridges and roads with mayfly bodies and make a mess of car windshields. Nearly all immature mayflies survive by eating detritus, diatoms, and other algae, and thus play a crucial role in decomposition in aquatic ecosystems. Mayflies are also valuable as biological indicators of water quality. Mayflies inhabit a diversity of aquatic habitats, which is reflected in the diversity of body shapes, behaviors, feeding strategies, and movement seen in this order. Generally, mayflies are either sleek and torpedo-shaped, minnow-like (swimmers) or robust or flattened clingers. Many of the clingers have evolved traits that help them hang on in fast water, such as gills or fine hairs for suction and extreme flattening of the body.

Stoneflies: The common name for stoneflies is derived from the preference of the nymphs (immature adults) for the rocky substrates of streams, rivers, or lake margins. Stoneflies are important predators and shredders in aquatic ecosystems and are an excellent source of food for many fish. As a family, they are especially sensitive to human disturbance in watersheds and thus can be excellent indicators of water quality. According to The Nature Conservancy and NatureServe (2000), stoneflies are the most at risk group of all insects in North America. Unfortunately, the conservation needs of this family are often overlooked. They undergo incomplete metamorphosis, so the aquatic nymphs look similar to the terrestrial adults. Some adults even retain gill remnants on their thorax or neck. Stonefly adults are generally weak fliers and stay close to stream, river, or lake margins where the nymphs are likely to be found. The nymphs occur mostly in flowing water, but can also be found under the stones of rocky lake margins. Stoneflies typically have flattened, somewhat roach-like bodies that are well-adapted for living under and between rocky substrates. Their shape also helps them move aerodynamically in fast-flowing water. There are two tails, or cerci, at the tip of the abdomen, each with many small segments. They have two claws at the end of each leg and usually have finger-like gills on the head, thorax, or between the tails.

Worms: There is a huge diversity of creatures that share the common name ‘worms’, such as flat worms, hook worms, ribbon worms, horsehair worms, and segmented worms. The common earthworm is a segmented worm. Only about one-third of the earthworms in North America are native; in fact, some exotic species in the northeast are having detrimental effects on forests.
Preparation

Teachers should review the movie and know how they plan to structure their discussion prior to showing it in class.

……………………………………………………………
Lesson Procedure/Activity Description

Introduction:

Begin a class discussion about streams. How can you tell if a stream is polluted? Propose this scenario: If you were taking a walk near a stream and saw that the water was clear enough to see the rocks on the bottom, would you think it was okay to take a drink? Why or why not? Ask the class how you can tell if a stream is polluted. Consider using a Venn diagram to compare. Suggested categories are “Clean,” “Very Polluted,” and “Moderately Polluted.”


Main Activity:

1. Ask students: Who lives in/near streams? Steer the conversation to include macroinvertebrates- they may have already named a few of these animals when they told you who lived in the stream. If this is a new term for your students, explain “macroinvertebrate” by breaking it into two parts: “macro” = large; “invertebrate” = no backbone. Explain how important these creatures are to stream health and how we know that the presence of these creatures can indicate the health of a stream. When streams are polluted, it’s difficult for these animals to live in the water. So, if we do not see them, then the stream is probably very polluted. (This might be a good place to explain that they should not drink water from a stream or river (without express permission from an adult)-regardless of how clean it looks or if there are macroinvertebrates.)

2. Talk more about the definition of an invertebrate. Have the students go back to their list of who lives in/near the stream and define which have a backbone and which do not. Reinforce the terms “vertebrate” and “invertebrate.”

3. If the students have not already said it, add “crayfish” (or crawdad) to the list. Use this creature to introduce the word “exoskeleton” and explain its function in aquatic creatures. 

4. Announce that the class is going to watch a movie about macroinvertebrates. Pass out the Student Worksheet (below) so that they can answer questions while the movie is playing. 

5. The movie can be found at http://www.watersheds.org/stream_movie.htm. The movie requires an active watch because there are built in “stops” to allow teachers to discuss pieces of the movie/terms. 

a. The first stop is so that students can look at the creatures and identify which are the macroinvertebrates. After this exercise, explain that the video will show how diversity (how many different varieties are found) can indicate stream health. Remind students to also look for pollution sources and pollution types in the next section of the video.

b. Resume the movie (which will take another 5-10 minutes to get through) and use the subsequent pauses to lead discussions about vocabulary associated with the movie, diversity of macroinvertebrates, and pollution.

6. Give students time to complete the worksheet or ask questions.

Conclusion:

· Have a discussion about the sources of pollution and what students can do to minimize their impact on these systems.

· Review the types of macroinvertebrates and which ones indicate more or less pollution. Talk about ways they can share this information with their friends and family.

Adaptations & Extensions
Stoneflies and Aquatic Worms Game:

Use the pdf to show your students how to play a game that will reiterate the concepts from the movie. There is also a link to this game after the movie ends.

Field Experience:

“Water Canaries” (adapted from Project Wild) is a good activity to bring together the concepts that were presented in the movie along with some more, localized experience with streams and macroinvertebrates. Note that this activity comes out of Ohio and therefore the standards within that document are not Oregon standards. If a local stream field experience is not possible, see the activity below for an in-classroom macroinvertebrate investigation.

In-classroom activity:

1. Divide the class into teams. Each team is given a bag with the macroinvertebrates they “collected” from the stream. These can be cards with pictures of macroinvertebrates, or a variety of chips/ small objects that represent macroinvertebrates. If you choose to use the small objects, provide an identification key.

2. Each team should identify the number and type of macroinvertebrates that they have and list them on the provided worksheet. Have them also describe the locations where the animals were found.

Use this information as a guide for sensitivity:

· Some macroinvertebrates like caddisfly larvae, riffle beetles and mayfly nymphs are very sensitive to small amounts of pollution. As pollution levels start to rise, these are the first creatures to die.

· Other macroinvertebrates like clams, crayfish, and sowbugs are more resistant to pollution. A stream that is polluted enough to start killing off these invertebrates is showing a moderate amount of pollution.

· Finally, the toughest macroinvertebrates are aquatic worms, leeches, blackfly larvae and some snails. If they are the only creatures present in the stream, it may indicate an even higher level of pollution.

· For a visual guide to the creatures listed here, see: http://www.watersheds.org/nature/macroinv.htm
3. Each team must determine whether their sample indicates a stream that is healthy/non-polluted, moderately healthy, or polluted. Teams should present their findings to the class and explain why they have come to their conclusions. Optional activity: Have students make a bar graph of their results. List the macroinvertebrates found on the x-axis and the quantity on the y-axis.

For other grade bands:

· For younger students: Have them watch the movie as a precursor to investigating macroinvertebrates at a local stream. Some students at this age may or may not be able to have the pollution conversation.

· For older students: Challenge them to create a Powerpoint or posters to explain what they have learned about macroinvertebrates to younger age groups. 

Assessment

· The worksheet can be graded for accuracy and completeness.

· Students can do individual research on various types of macroinvertebrates and write a report.

· The research can be translated into a “field guide” for students to use during the field experience. This will require the ability to laminate ID cards that the students create. It is also a good idea to bind these cards with a metal ring or a binder.
Additional Resources

Glossary

· Benthic- at the bottom, or on the floor of a body of water

· Exoskeleton- the hard, protective outer shell of some invertebrates
· Invertebrate- animals without a backbone

· Macroinvertebrate- an invertebrate that can be seen with the naked eye; “large with no backbone”
· Pollution- a harmful foreign element or object in an ecosystem
· Vertebrate- animals with a backbone

Standards Addressed:

4.2L.1- Describe the interactions of organisms and the environment where they live.

5.2L.1- Explain the interdependence of plants, animals, and environment, and how adaptations influences survival. 

 Benthic Macroinvertebrates Worksheet

1. What does benthic mean?

2. What does macro mean?

3. What is an invertebrate? Draw a picture of an invertebrate.

4. How can macroinvertebrates help tell us about the health of a stream?

5. What happens to other animals in the stream if there are no macroinvertebrates?
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