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Stream in a Bucket 
Standards: 
3.3.10A Explain the structural and functional similarities and differences found among   living things.

4.1.10 B  Explain the relationship among landforms, vegetation and the amount and speed of water.

4.1.10 C  Describe the physical characteristics of a stream and determine the types of organisms found in aquatic environments. 

4.1.10 E  Identify and describe natural and human events on watersheds and wetlands.

4.1.12 C  Analyze the parameters of a watershed.

4.3.10 C  Explain biological diversity as an indicator of a healthy environment.

3.2.7 B  Apply process knowledge to make and interpret observations

3.2.10 A  Apply knowledge and understanding about the nature of scientific and  technological knowledge.

3.2.10 B Apply process knowledge and organize scientific and technological phenomena  in varied ways.

3.2.10 C Apply the elements of scientific inquiry to solve problems.

3.3.7 D  Explain basis concepts of natural selection. 

Introduction:

In this exercise you will examine a collection of aquatic macroinvertebrates that was collected and brought into class or you will make a collection from a stream and then study it.  Very few students realize the diversity of life that exists in a good quality stream.  This activity will help them to learn the different types of bottom dwelling (benthic) macroinvertebrates.  Most are the aquatic stages of insects such as stonefly, mayfly, dragonfly, and damselfly nymphs, or caddisfly, cranefly and midge larvae.  Others, such as crayfish, aquatic snails, scuds, and cress bugs live in the water all of their lives.


There is also a strong relationship between the numbers and types of aquatic macroinvertebrates and water quality.  Pollution and habitat degradation lowers the diversity and quantity of organisms present.  Organisms such as mayflies and stoneflies are very sensitive to pollution, sedimentation, and low dissolved oxygen (DO).  In this lab you will learn to use at least one method of determining water quality from studying the diversity of aquatic macroinvertebrates.  For more background information benthic macroinvertebrates and how they are used as indicators of water quality consult chapter 6 of the Field Manual for Water Quality Monitoring by M. Mitchell and W. Stapp.

Vocabulary:

Stonefly Nymphs - Tiny to almost 2-inches long, two tails, gills look like a fuzzy mass where each leg joins the thorax.  Plant eaters.  Prefer streams with a rubble (assorted-sized stones) bottom in clean high DO (dissolved oxygen) water.  Over 90 species in PA, but only several are common in our part of the state.  [2 of the most common are in the slides]Some species live in the nymph form for more than one year.

Mayfly Nymphs - Most species less than 1-inch long, most have 3 tails and rows of gills along the abdomen.  Herbivores feed on algae or by shredding dead leaves.  Most prefer swiftly flowing stream with clean, high DO water.  Most species emerge (change from nymph to adult) during the same week each year.  This is species and stream specific.  Over 700 species occur in North America.  There are three basic body types:


SWIMMING - streamlined bodies with 6 small legs.  They swim by quickly 


arching and straightening their bodies.


CLINGING - flattened bodies with 6 strong muscular legs.  Arms are used to 


cling to rocks in swift current.  Flattened bodies allow the water to flow 


over them.


BURROWING - stocky bodies with small legs.  Large gills are used to 


filter oxygen from lower DO water.  Live in burrows that they dig in the 


sediment.  Prefer slower velocity water.

Caddisfly Larva-An aquatic larva with 6 small legs all located near the head.  Up to 1-inch long. Some caddis larva are free-living, some build webs in the current which they use to filter algae from the water, and others build cases by gluing tiny sticks or stones together.  [Thus the common names “stick worm” or “stone caddis.”]  Stick builders tend to live in slower water, while the stone caddis use their “house” as ballast in swifter current.

Water Penny-
Looks like a tiny suction cup or a miniature trilobite, up to 1/2-inch long.  Eat algae from the surfaces of rocks.  Needs high DO in water.

Cress Bugs and Scuds-These tiny crustaceans spend all of their lives in the water.  They are most common in limestone water.  Cress bugs (aquatic sow bugs) can live with some organic pollution.

Cranefly Larva-These large semi-clear jelly-like “worms” are actually the aquatic larva of the cranefly, (which looks like a giant mosquito).  Order: Diptera,  Family: Tipulidae      They usually live in areas of lower velocity.  Some grow to over 2 inches long (10 - 25 mm).  They do not need high DO.

Dragonfly and Damselfly  Nymphs - Relatively large aquatic nymphs that live in the water for one to four years.  Order:  Odonata.  They have large heads with big eyes.  Dragonfly nymphs are predators - a favorite food is mosquito larva.  They have stocky bodies which are sometimes covered with algae and look “fuzzy.”  They have no tails.  They can “jet” through the water by expelling water from their rectal chamber.  Damselfly nymphs are more slender and they have 3 flattened “tails” (caudal lamella) at the end of their abdomen.

Safety Notes:
· Stream water is not sterile.  Students should be instructed not to allow any water to enter their mouths.  They should wash their hands before leaving the lab.

· If this lab is done at a stream, students should be instructed to stay within sight and away from deep water.

· Crayfish and Dobson fly larva (hellgrammites) can pinch - be careful!

Materials:

Pre-collected Sample of 

8 Field Manuals for Water





Macroinvertebrates


Quality Monitoring



6-10 white-bottomed containers 
6-8 Stereo Scopes or magnifying glasses 




D-frame net



Collecting containers (6-10)


Boots (hip waders or low boots) 
Kick net

Procedure:
1. Take notes on slides and/or discussion of the characteristics of the major groups of  
aquatic macroinvertebrates and how to recognize them.

2. OPTIONAL - Use kick net and/or D-frame net to collect aquatic macroinvertebrates.

3. Move to one of the numbered stations.

4. Use your Dichotomous key to identify the organism, make an approximate count and record pollution tolerance of the organisms at your station. Calculate the number of may flies, stone flies, and caddis flies.  Record your results on the Macroinvertebrate Sample data sheet.

5. Move to another numbered sample and repeat steps 4 and 5.

6. Complete the discussion questions.

Questions
1. What habitat requirements of an organism might make it “pollution-sensitive?”

2. List five organisms that are pollution-sensitive (pollution-intolerant).


1. __________________     2. __________________     3. __________________


4. __________________     5. __________________

3.  Why are aquatic macroinvertebrates often better indicators of water quality than

chemical testing?

4. Take the following data, collected from Laurel Run on October 4, 1995, and calculate a Pollution Tolerance Index (PTI), and give a Stream Quality Assessment:

Group 1: Pollution Intolerant- excellent water quality; Index Value (IV) - 4.0

Group 2: Moderately Pollution Intolerant- good water quality; IV-3.0

Group 3: Moderately Tolerant of Pollution- poor water quality; IV-2.0

Group 4: Very Tolerant of Pollution- bad water quality; IV-1.0

	Organism
	Tolerance Group

	Green Caddisflies
	1

	Hellgrammite
	1

	Swimming mayflies
	1

	Cranefly
	2

	Midge larva
	3

	Pouch snail
	4


PTI= Types of organisms in each tolerance level   X   Index Value provided

(Example: Group 4 has one type of organism)

[image: image1.png]PTI Group 1:
_____  X  4.0 = _____

PTI Group 2:
_____  X  3.0 = _____

PTI Group 3:
_____  X  2.0 = _____        Sum of all PTI = _____ 

PTI Group 4:
_____  X  1.0 = _____

(circle your assessment below)

Cumulative Tolerance Index

Stream Quality Assessment

23 and above



Excellent


17- 22




Good


11- 16




Fair


10 or less



Poor

5.  What stream substrate usually has the most diverse macroinvertebrates?

6.  Explain how to tell a mayfly nymph from a stonefly nymph.
Macroinvertebrate Sample Data Sheet
Stream Sampled - _________________________

Date- __________________

Location - ________________________________

Substrate - ______________

Organisms from Station 1


Organisms from Station 2
______________________________

______________________________

______________________________

______________________________

______________________________

______________________________

______________________________

______________________________

______________________________

______________________________

______________________________

______________________________

Organisms from Station 3


Organisms from Station 4

______________________________

______________________________

______________________________

______________________________

______________________________

______________________________



______________________________

_______________________________



________________________________

_______________________________



____________________________

_______________________________



Organisms from Station 5


Organisms from Station 6

______________________________

______________________________

______________________________

______________________________

______________________________

______________________________



______________________________

_______________________________



______________________________

_______________________________



______________________________

_______________________________



EPT Richness is the number of taxa from each of the orders Ephemeroptera (Mayflies), Plecoptera (Stoneflies) and Trichoptera (Caddisflies).  This measure of water quality includes many species that are sensitive to water quality changes; generally, the more EPT taxa, the better the water quality. 


Calculate EPT Richness from your data;
	Station
	Mayflies 

(Ephemeroptera)
	Stoneflies

(Plecoptera)
	Caddisflies

(Trichoptera)
	Total

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	


Score = ________    Stream Quality Assessment = ________________

EPT Richness

4 (excellent)

more than 15 families

3 (good)

12-15 families

2 (fair)


8-12 families

1 (poor) 

less than 8 families
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