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Magnifying the Problem 
 

Key Concepts 
1. Water teems with microscopic 
organisms known as plankton. 

2. Plankton are wanderers, drifting in 
water currents. 

3. By closely observing these organisms 
we can learn something about their 
structures and behaviors. 

4. Scientists classify plankton into two 
major groups- phytoplankton (plants) 
and zooplankton (animals). 

 

Background 
 

Plankton, the usually microscopic plants and animals that drift wherever 
water currents take, are the crucial foundation of the ecosystem which 
supports a varied and rich food web.  Instruments as simple as a hand-lens to 
as complex as an electron microscope have been used to examine these 
interesting creatures.  In this activity, a water lens microscope is constructed 
to enable magnified viewing of plankton. 
 

Additional background information is found in the preceding activity, 
“Observing Living Plankton”. 

 
 
Materials 
 

For each pair of students 
 

• sheet tin  
 

• adhesive  
 

• blocks of wood  
 

• nail  
 

• hammer  
 

• pliers  
 

• grease or cooking oil  
 

• pencil  
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(student materials - cont.) 
 

• water 
 

• pane of window glass  
 

• tin cans, two of same size mirror 
 

• pepper, salt or sugar  
 

• water sampler  
 

• clear plastic ruler, mm  
 

• paper  
 

• eye dropper  
 

• plankton sample 
 

For the class 
 

• tin snips 
 

• file 
 

• tape ruler 
 
 
Teaching Hints 
 

“Magnifying the Problem” provides your students with the opportunity to 
make a water lens microscope and to observe live plankton.  Constructed from 
simple materials, the microscope enables your students to examine the 
plankton samples they have collected with their plankton nets.  The curiosity 
generated in this activity can be profitably turned toward the use of the 
conventional microscope and the different world that it opens. 
 

“Magnifying the Problem” is best accomplished in pairs or small groups.  
Your students can provide most of the materials needed.  Small pieces of 
window glass can often be obtained from your maintenance department when 
they replace broken windows (6" X 12" is ideal).  As a precaution against cuts, 
“break” the corners and edges (lightly sand the glass edges with wet/dry 
sandpaper wetted with a light oil).  Introduce the activity with a brief history of 
the microscope and provide a model water lens microscope for your students to 
use as a construction aid.  During the construction and use phases, circulate 
through the class and provide any aid that may be required. 
 

The drawings provided in the text are not intended to serve as definitive 
identification keys.  At this point, it seems that identification should be limited 
to distinguishing phytoplankton from zooplankton.  If you have students who 
are interested in specific identification refer them to the following: 
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Key Words 
 

estimate - an approximate calculation 
 

phytoplankton - plant plankton; the primary producers of the sea 
 

plankton - the mostly microscopic plants and animals that drift in water; 
singular = plankter 

 

zooplankton - animal plankton 
 

 
Answer Key 
 

Procedure questions 
17. Sketches will vary depending on the plankton samples. 
 
18. Answers will vary depending upon experimental results but, in general, 

should be similar within the class. 
 
Analysis and interpretation: 
1. The answer depends upon experimental results. 
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2. In general, one would expect to find more phytoplankton than zooplankton.  
Since the phytoplankton provide food for the zooplankton, they would be 
expected to be more numerous.  While phytoplankton are more numerous in 
the seas, it does not necessarily follow that our plankton nets capture a 
representative proportion of phytoplankton and zooplankton. Because of 
their small size, phytoplankton are often under-sampled. 

 
3. a., b., c. Answers depend upon experimental results. 

 
4. Answers will vary with the creativity of your class.  One improvement of the 

microscope might be replacing the drop of water with a ground glass lens.  
Your students will have other specific suggestions after their construction 
and use experiences. 

 
5. Plankton are the basis of all life in the sea in the sense that all other animals 

depend either directly or indirectly on plankton for the nutrients required for 
life.  Emphasize this point as you summarize these activities. 



Unit 3 - Feeding Ground 

 
Magnifying the Problem 

FOR SEA—Institute of Marine Science ©2001 J. A. Kolb 337 

Magnifying the Problem 

 
So now you have a problem.......You’ve captured your plankton, how are you 

going to observe them?  Why not make a microscope?  In the following exercise 
you will make a water lens microscope.  This microscope seems like a crude 
tool.  It may help to know that early biologists made many very important 
discoveries using microscopes that were little better than the one you will 
make.  
 
Materials 

• tin snips 
• file 
• tape ruler 
• sheet tin  
• adhesive  
• blocks of wood  
• nail  
• hammer  
• pliers  
• grease or cooking oil  
• pencil  
• water 
• pane of window glass  
• tin cans, two of same size mirror 
• pepper, salt or sugar  
• water sampler  
• clear plastic ruler, mm  
• paper  
• eye dropper  
• plankton sample 
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Procedure 
 

1. Obtain a pair of tin snips.  Cut a strip from sheet tin or a tin can.  This tin 
strip should be about one inch wide and four inches long.  Be careful not to 
cut yourself on the sharp edges of the tin. 

 

2. After the strip is cut, dull the edges with a file or cover the edges with 
adhesive tape. 

 

3. Mark the exact center of the tin strip. 
 

4. Place the strip on a piece of wood and drive a medium size nail through the 
center.  Do not use a nail that will make a hole more than one-sixteenth inch 
in diameter. 

 

5. Remove the nail and the piece of wood. 
 

6. Bend the ends of the strip downward so that the strip will stand. 
 

7. Rub a little grease or oil around the hole in the strip. 
 

8. Stand the strip on its two ends. 
 

9. Dip a pencil in water and carefully remove it. 
 

10. Transfer a drop of water from the end of the pencil to the hole so that a 
drop hangs in the hole forming a lens. 

 

11. Place a small pane of window glass on the tops of two tin cans of the same 
size.  (Careful with the glass!) 

 

12. Place the tin strip carefully on the center of the glass. 
 

13. Beneath the glass, prop a flat mirror so that light is reflected upward 
through the glass and the water lens. 

 

14. Beneath the lens, place a few grains of pepper, salt or sugar and look down 
through the lens. 

 

15. Focus the lens by gently pressing on the strip. 
 

16. After you’ve practiced with the pepper, salt, or sugar, you’re ready for 
plankton.  Using an eye dropper, place a drop of your plankton sample 
beneath the lens. 
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17. Sketch the organisms as you see them.  The drawings below will help you 
decide if your plankton are plants or animals.  You may also use the 
identification guides to help you identify your plankton. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
18. Place a clear plastic ruler beneath the lens.  Count the number of 

millimeter divisions seen through the lens.   
Record the number:              mm divisions. 
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Analysis and Interpretation 
 

1. Look at the plankton drawings.  Notice that phytoplankton tend to have 
geometric shapes (cubes, discs, etc.).  Does your sample contain more 
phytoplankton than zooplankton? 

 
2. In general, would you expect to find more zooplankton than phytoplankton?  

Please explain your answer. 
 
 
 
 
 
 
3. Estimate the size of the most common plankton.  Follow these three easy 

steps. 
 

a. How many millimeter divisions could you see? 
 

(Step 18)                             mm. 
 

b. How many of the most common plankton would fit across your field of 
view? 

 
                             plankton. 

 
c. To find the size of one plankton, divide the number of millimeters by the 

number of plankton. 
 

.................number of millimeters 
________________________________  = .........................size of one plankton 

.................number of plankton 
 
 
4. What is one way in which you could improve your water lens microscope? 
 
 
 
 
5. What do we mean when we say, plankton are the basis of life in the sea? 
 


