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PHYTOPLANKTON ACTIVITIES:

1. INVESTIGATING THE EFFECTS OF LIMITING FACTORS ON PHYTOPLANKTON GROWTH: ACTIVITY 1

Materials Needed:

2- one-liter soda bottles

Water from any local aquatic environment

Liquid fertilizer containing nitrogen and phosphorus

An area exposed to light

A dark area

Chart paper

Masking tape

Markers

Procedure and discussion:

a) Obtain 2 soda bottles and water from a local body of water. Add the same amount of water to each 1 liter bottle. It is important to make sure that the bottles do not have any soda, soap, or other substance in it.

b) Circle the limiting factor that you will test: NUTRIENTS or LIGHT

    This factor is the variable that you are testing in your experiment. It is important to make sure that your experiment has only one variable.

c) When testing with only one variable, you must make sure that everything else in your experiment is the same. This is for everything you do and  everything you will use.

Describe how you will control the experiment to test for only one variable.  (Think of things you need to do, such as recording data at the same time each day, etc.)

d) Describe the methods for collecting and recording data. Which will you choose?  ( What will you do? Items include: observing growth of aquatic producers, describing or drawing the findings, etc.)

e) Create a data collection chart, like the one below to record your data. The data entered in the sample chart is an example. Record data based on the observations you make.

	Date and Time
	Experimental (bottle A)
	Control (bottle B)
	Other Notes

	Feb 2    11am
	Clear water
	Clear water
	Added 2 teaspoons of fertilizer to bottle A, both bottles were left in the classroom window.

	Feb 3    11:05am
	Water is more cloudy
	Clear water, no change
	

	
	
	
	

	
	
	
	


OUR RESULTS AFTER 2-3 WEEKS:

1. What is living in the water in the soda bottles? How do you know?

2. Describe what the students who tested the effect of  “light” found.

3. Describe what students who tested the effect of  “fertilizer” found.

4. Describe the effect of light and of fertilizers on phytoplankton.

5. What does the fertilizer used in the classroom experiment represent in “real life?”
6. How do fertilizers end up in water?

7. How does the excess fertilizer affect organisms living in the water?

2. YOU ARE AN ECO-DETECTIVE AND YOUR MISSION IS TO FIND OUT THE FOLLOWING: ACTIVITY 2

A. WHAT ARE PHYTOPLANKTON?

B. HOW CAN PHYTOPLANKTON INFLUENCE GLOBAL CHANGE?

C. WHY ARE PHYTOPLANKTON IMPORTANT TO OUR SURVIVAL?

Task:

Your task is to find out what phytoplankton are, how can phytoplankton influence global change, and why are phytoplankton important to our survival? You will be visiting various web sites to help you answer these questions and a few other guided questions at each site you will visit. Your teams will also be examining the various geometric shapes seen in phytoplankton.

After completing your research, you will present your findings in a PowerPoint slide presentation for the class. Each team member will also create a 3-D model representing a phytoplankton of their choice using geometric shapes and examples seen at various websites. They will discuss with the class which plane shapes were used, symmetry, and if any transformation geometry was used in creating their model.

Process:

1. There are 4 members on your eco-detective team.

2. You have been asked to save planet Earth by finding out about phytoplankton.

3. You will start your journey by going to the website of the Earth Observatory and looking at What are Phytoplankton? What are phytoplankton and where are they found? What do they require so that they may grow? What are phytoplankton the foundation of? What gives phytoplankton their greenish color?

4. Next, you will explore why these plants are so important in the planet’s food chain A Little Link in a Big Chain. What do these plants show in the oceans?

5. After exploring A Little Link in a Big Chain, you will investigate Carbon, Where Does it all Go?Here you will look at why phytoplankton are a vital part of ocean chemistry. What does phytoplankton remove from the sea water and what does it release as a by-product? What happens to phytoplankton when they die? This can cut down the accumulation of what into the atmosphere?

6. Now, you will explore How Phytoplankton Can Influence Global Change?The larger the world’s phytoplankton population, what happens? What do phytoplankton respond very quickly to? How is this important to the human population and the “greenhouse” gas effect?

7. Now that you have investigated what phytoplankton are and what they do, next you will find out what they look like. First, lets find out how many types of phytoplankton there are by clicking onto Phytoplankton. What are the names of the three major groups?

8. Take a look at Diatom. Here are some great pictures of Diatoms and Phytoplankton.

9. Next, you will explore this Image Quest 3-DPlankton Gallery. Here, you will be able to see many different shapes of phytoplankton. Also, check out this Chain Diatom, what shapes can you identify here? What about in this example of Discoid Diatoms?
10. Look at this colorful Diatom, what shape do you see? How many sides does it have? What shape can you identify? Triceratium Diatom(Tri = 3).

11. Now, that your team has completed the research, it is time to get to the projects. First, your team is going to create a PowerPoint presentation to show to the class concerning your findings. In your PowerPoint presentation you will create a total of 6 slides. The first slide will be the title slide and your names. The second slide will address “What are phytoplankton?” The third slide will address “How can phytoplankton influence global change?” The fourth slide will address “Why are phytoplankton important to our survival?” The fifth slide will give any conclusions that you have and/or what you have learned concerning phytoplankton. The sixth slide will give credit to any images, graphics, or references that you have used.

12. For your final project you need to put on your artistic and mathematical thinking caps. Each team member will construct out of materials given to you by your instructor (tissue paper, pipe cleaners, sticks, egg cartons, glue, etc.) a 3-D modelof a phytoplankton type of your choice using geometrical shapes.

13. When you have finished, you will present your PowerPoint slide presentation to the class. Then, you will discuss and explain to the class your 3-D model. You need to be able to discuss what plane shapes were used, the model’s symmetry, and any transformation geometry that you used or discovered in your creation.

CONCLUSION:

Your mission has been successful and you have been able to save the Earth. Hopefully, you have learned what phytoplankton are and how important of a small link in a big chain that they are. Hopefully, you have also realized that math is a part of the nature around us, even in the microscopic world.

CITATIONS:

1. http://earthobservatory.nasa.gov/library/phytoplankton/
2. http://seawifs.gsfc.nasa.gov/SEAWIFS/LIVING_OCEAN/TEACHER.html
3. http://www-ocean.tamu.edu/~wormuth/phytoplankton.html

4. http://www.web.net/~dcl/diatoms.htm
5. http://www.imagequest3d.com/pages/2dplankton/2dplankton2.htm
6. http://www.uoguelph.ca/zoology/ocean/plankton-res.htm

3. OCEAN PRODUCTIVITY-THE ROLE OF PHYTOPLANKTON: ACTIVITY 3

Measuring the Concentration of Phytoplankton:

Ocean color sensors measure the amount of plant biomass by measuring the color due to the presence of chlorophyll. The concentration of phytoplankton chlorophyll and other pigments is related to phytoplankton growth rate, also called productivity. This is how ocean color gives us an indirect measure of ocean productivity. In this activity, you can use images and data available on the internet to draw some conclusions about where and why productivity is high or low.

1. Print out a blank map and outline the ocean regions with higher productivity.

2. Color the areas of high productivity red on your map using colored pencils, pen or crayon. (To check yourself, visit the picture.)

3. Color the less productive areas on your map in blue.

4. Compare/contrast productivity near the coastal areas with that in the mid-ocean regions.[image: image1.png]
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5. Compare the productivity of ocean water near the equator with that in the northern and southern latitudes in these areas:

The mid-Atlantic

The mid-Pacific

Eastern coastline of North and South America

Western coastline of North and South America

Western coastline of Asia

Now you should be ready to answer the Discussion Questions.

Questions:

1. In the region of the equatorial Pacific, where is the ocean most productive?

2. In the region of the equatorial Atlantic, where is the ocean most productive?

3. Compare/contrast the productivity in the oceans in the northern and southern hemispheres.

4. Can you think of anything that might cause the differences?

5. Predict at least 3 things that may affect the productivity of the oceans.

4. PROJECT: MAKE YOUR OWN PLANKTON NET  (phytoplankton collection activity 4)

Plankton are common in all bodies of water, but they are often very spread out and it would be hard to look at them without making a “plankton tow”. The “tow” is a net that is used to increase the number of plankton within a volume. The resulting sample is then looked at with a microscope.

You can construct a simple net of your own out of common household items.
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MATERIALS:

A pair of nylon stockings

Wire coat hanger

Pair of pliers

Small (preferably plastic) bottle with a fairly small mouth size

Scissors

Stapler or Duct tape

Rubber band (medium wide)

A washer, plastic ring, or long bag tie

Strong string or fine nylon twine

Net Assembly
Cut one of the legs off of the nylons near the top. Unwind the coat hanger, then create a ring about 15-25 cm in diameter. You can twist the ends of the hanger together with the pliers and shape the wirer into a circle as best as you are able. Put the top end of the nylon leg through the wire ring and fold it back over the outside of the wire ring. Staple or tape the nylon leg to attach it to the wire ring. Cut a small hole in the toe end of the nylons about the same size as the bottle mouth opening you have. Stretch the end over the mouth of the bottle or jar. Wrap the rubber band tightly around the nylons to secure it to the bottle. Tie 3 evenly spaced strings, each about 60 cm long to the coat hanger ring at the top of the net. Tie the other end of these strings to a washer or another small ring which will be in front of the net when you tow it.
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All you have to do now is attach a longer towing string or rope to the ring and tow it from a boat, a dock, or toss it into a pond or lake (or ocean) and pull it back a couple of times. The longer you tow, the more you are likely to catch.

To get at your sample, remove the rubber band and empty the contents of your bottle into a clean container from which you can take small drops and put them under a microscope for viewing.

