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OVERVIEW: 
Plankton comes in a variety of sizes, shapes and lifestyles. Students will identify and classify a 
variety of plankton through fun math challenges! 

S E A T T L E  A Q U A R I U M

PLANKTON IDENTIFICATION 
MATH CHALLENGE

GOALS AND OBJECTIVES:  
Students will: 
•	Learn the differences between phytoplankton and zooplankton.
•	Learn that plankton comes in a variety of sizes. 
•	Learn that some organisms are plankton for their entire lives (holoplankton) while others 

are only plankton for part of their lives (meroplankton).
•	Use math (volume, surface area, circumference) and descriptions to identify different 

plankton pictures and to classify them into different groups based on size and lifestyle. 

VOCABULARY: 
Plankton: Passively floating, drifting or somewhat motile organisms occurring in a  
body of water. 

Phytoplankton: Generic term for photosynthesizing plankton (aka plant plankton).

Zooplankton: Plankton belonging to the Kingdom Animalia (aka animal plankton).

Holoplankton: Plankton that spend their entire life cycle as free-swimming organisms. 

Meroplankton: Eggs and larvae of organisms that are nektonic (active swimmers) or 
benthic (live on the bottom) in their adult stage; temporary plankton.

Megaplankton: Planktonic organisms of about 20–200cm in length.

Macroplankton: Planktonic organisms of about 2–20cm in length.

Mesoplankton: Planktonic organisms of about 0.2–20 mm in length. 

Microplankton: Planktonic organisms of about 20–200 µm in length. 

Nanoplankton: Planktonic organisms of about 2–20 µm in length (too small to catch  
in a net).

Picoplankton: Planktonic organisms of about 0.2–2 µm in length (too small to catch  
in a net).

BACKGROUND:  
Plankton is comprised of thousands of types of organisms including invertebrates, fish, 
bacteria, viruses, algaes and protozoans that are, because of their size or swimming abilities, 
at the mercy of ocean movement. The word plankton originated from the Greek planktos 
which means to wander or drift. They can’t determine where they go; they drift with the 
currents. The ocean is full of small planktonic algaes (seaweeds) and animals which require 
a microscope to view properly. Surprisingly, even large animals in the ocean that ride the 
currents are considered plankton. Jellies (jellyfish) are examples of these. Some animals, like 
octopuses, spend only part of their life cycle as tiny planktonic drifters, depending on other 
planktonic organisms for nutrition. Plankton is not just one thing; instead, it’s a lifestyle.

GRADES:

9–12 

DURATION:

45–60 minutes

MATERIALS:
- Student worksheet
- Plankton guides

STANDARDS:

WA state: 

- Life Sciences: LS3E
 
Ocean Literacy 
Principles:

2. The ocean and life 
in the ocean shape 
the features of 
Earth. 

5. The ocean 
supports a great 
diversity of life  
and ecosystems. 

6. The ocean and 
humans are 
inextricably 
interconnected. 
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Plant plankton

Phytoplankton (plant plankton) consists mainly of single-celled algae known as diatoms. Diatoms provide food 
for many animals and are the foundation of important food chains. The other main class of phytoplankton are 
dinoflagellates which use a whip-like tail, or flagella, to move through the water. A famous type of dinoflagellate is 
Noctiluca scintillans, which causes bioluminescence (green light) in the water that you can see at night. Like plants, 
phytoplankton produce their own food (sugars) through photosynthesis. Phytoplankton have special adaptations to 
keep them floating near the surface so they can get the sunlight they need to photosynthesize. Many organisms eat 
phytoplankton, and it is one of the bases of the food web. It also gives Puget Sound its green color!

Photosynthesis

In photosynthesis plants, algae (which includes phytoplankton), cyanobacteria and a few other organisms capture 
the energy from sunlight, store it chemically and use this stored energy to combine CO2 and H2O to produce 
carbohydrates (read sugars). The carbohydrates are used as the producers’ food supply. A waste product from this 
process is O2.  

6CO2 +6H2O          C6H12O6 + 6O2

 
At least half of the oxygen in the Earth’s atmosphere is generated in the oceans. Additional nutrients are needed to 
build the organisms’ structures and these come directly from the water.

Animal plankton

Most of the animals that you see in the tide pools in Puget Sound started out as zooplankton (animal plankton), 
including sea stars, sea anemones, clams, barnacles, worms, chitons, crabs, shrimp and octopuses. All of these animals 
spend only part of their lives drifting through the ocean and are called meroplankton. Other zooplankton, such as 
copepods, arrow worms and comb jellies, spend their entire lives drifting along with the ocean currents, never settling 
down to the bottom or swimming entirely on their own power. These are called holoplankton. 

Other planktonic organisms

Lots of bacteria are also drifting throughout the ocean. In fact, there are about as many bacteria in the ocean at any 
one time as there are stars in the universe…times 100,000,000! Many are photosynthetic (cyanobacteria), and also 
produce nitrogen. Without them, we would have no oxygen to breathe, organic matter would not be degraded, and 
the cycling of life’s essential nutrients would cease. (Look closely and you will find 500 species in your mouth.)  
One study on another prolific type of ocean plankton, the viruses, showed that in a single quart of seawater there 
were as many as two billion viruses! Marine viruses infect and kill phytoplankton. Viruses likely have a large controlling 
influence on plankton diversity and population numbers. 

Sizes

Plankton comes in a variety of sizes. Megaplankton, such as loose pieces of kelp or large jellies, is large enough to 
catch without a net. Nanoplankton and picoplankton, which include bacteria, are too small to be caught in even the 
finest mesh plankton net; to see them you have to look at a water sample. Other sizes of plankton can be caught in 
plankton nets. Using a fine mesh net versus a coarse mesh net will determine which size plankton you will catch.  
These “net plankton” are divided into macroplankton, mesoplankton and microplankton.

S E A T T L E  A Q U A R I U M
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S E A T T L E  A Q U A R I U M

ACTIVITY: 

1. Teach students about plankton, making sure to cover the following topics: 
 - Phytoplankton and zooplankton 
 - Holoplankton and meroplankton 
 - Different sizes of plankton (see vocabulary list and plankton size diagram) 

2. Review math formulas with students, making sure they know when and how to use each one required for this 
activity. All formulas are provided on the student worksheet. Students will need to make a decision about which 
formula best fits each plankton example. 

3. Review conversions between metric units, paying special attention to conversions between micrometers (µm), 
millimeters (mm) and centimeters (cm). 

4. Divide the students into groups of two or three, or allow them to complete this activity on their own. Students 
should read the activity instructions carefully before proceeding and should look at the data table, plankton 
pictures and math formulas before beginning the activity.

5. Once students have completed the plankton identification challenge, you should review the answers with your 
students. If any students had trouble with the math problems, work them out with the whole class. An example is 
provided on the student worksheet. 

EVALUATION:

Upon completion of this activity students should:

•	Be able to explain the differences between phytoplankton and zooplankton, holoplankton and meroplankton, and 
the different sizes of plankton.

•	Feel capable of identifying plankton pictures using descriptions.
•	Feel prepared to look at a real plankton sample and identify organisms using pictures and help from an instructor.



The many different types of plankton in the ocean can be divided into different groups based on their characteristics:

Plant vs. animal  Permanent vs. temporary  Small vs. large

In this activity you will learn about 12 different organisms, all plankton, and you will discover what groups they can be 
categorized into. Follow these instructions to make your job simple and fun:

1. Review the following terms that your teacher explained to the class: phytoplankton, zooplankton, holoplankton, 
meroplankton.

2. Use the plankton size diagram to see how plankton is categorized into different sizes. Pay special attention to the 
different metric units used (ex: centimeters or millimeters). 

3. Look at all of the plankton pictures and notice what measurements are provided to you.

4. Find the math formulas available for you to use. 

5. Now that you have identified all of the key components to this activity, take out the data table. It may look 
overwhelming, but remember you are only identifying 11 organisms (the first one is done for you!).

6. Read the description for the first organism. Use the clues to determine whether the organism is phytoplankton or 
zooplankton, and holoplankton or meroplankton and record this information in the table.

7. Then look at the plankton pictures to find a match. The physical descriptions should help you narrow your search 
down to a few possibilities. Use the measurements and math formulas provided to figure out which organism 
matches the description. SHOW YOUR WORK!

8. When you have matched the plankton picture to the description, write the name in the table.

9. Finally, using the length of the organism determine if it is macroplankton, microplankton or mesoplankton (you 
will not be identifying any megaplankton, nanoplankton or picoplankton in this activity).

10.  Continue identifying plankton pictures in this manner.

11. If you are having trouble matching any of the descriptions to the pictures, skip them and move on. You can figure 
it out at the end when you have fewer organisms to choose from.

S E A T T L E  A Q U A R I U M
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PLANKTON IDENTIFICATION 
CHALLENGE WORKSHEET
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Description Name of plankton Phytoplankton 
or zooplankton?

Holoplankton or 
meroplankton? 

What size 
plankton?

1

•	 The circumference of my bell is 
34.54 cm. 

•	 You can see four gonads through 
my clear body.

•	 I have stinging tentacles.

Moon jelly
Circumference = 2πr

=2π(5.5cm)
= 34.54cm

Zooplankton Holoplankton Macroplankton

2

•	 I use sunlight to produce energy 
through photosynthesis. 

•	 I bloom during certain parts of 
the year when the sunlight and 
nutrients available are at just the 
right levels. 

•	 I can be round, square, rectangle- 
or triangle-shaped, and I look like a 
clear pillbox or petri dish.

•	 I live in a glass (silica) greenhouse.

•	 My circumference is 188.4 µm.

3

•	 I am plankton for the first months 
of my life, then I glue my head to a 
hard surface. 

•	 In my planktonic phase you can 
clearly see my six legs.

•	 I have one to three eyespots and 
two small antennae.

4

•	 Our chain-like structure looks like a 
necklace of identical square beads.

•	 We can be straight, curved or 
spiraled.

•	 The overall volume of our chain is 
200,000,000 µm3 (or 0.0002cm3).

5

•	 My heart-shaped body resembles a 
seedling.

•	 My circumference is 722.2 µm (or 
0.0.7222 mm).

•	 I have a dark spot in the center of 
my body.

6

•	 There are more animals like me on 
the planet than any other animal.

•	 My body is shaped like a bullet.

•	 I have two large, hairy antennae.

•	 I have one small eyespot at the end 
of my head.
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Description Name of plankton Phytoplankton 
or zooplankton?

Holoplankton or 
meroplankton? 

What size 
plankton?

7

•	 I have a curled body and a spike on 
my head.

•	 I have two large eyes.

•	 My legs are bristly.

8

•	 I have a long, bag-like body with no 
hair-like cilia.

•	 You can see my internal body parts 
through my skin. 

•	 I have no shell.

•	 The surface area of my body is 
731,250 µm2 (or 0.0073125 cm2).

9

•	 I have a segmented body with 
long brushy hairs coming off each 
segment. 

•	 I have two small eyespots on my 
head. 

•	 The surface area of my body is 
825,000 µm2 (or 0.00825 cm2).

10

•	 I have a transparent, spiral-shaped 
shell.

•	 I have a large foot lined with long, 
hair-like cilia extending out of my 
shell.

•	 If you consider my shell to be 
roughly a sphere, the surface area is 
949,850 µm2 (or 0.0094985 cm2).

11

•	 I have two transparent oval shells 
that open to show my extended 
hairy foot. 

•	 The surface area of one of my shells 
(half of a sphere) is 392,500 µm2  
(or 0.003925 cm2). 

12

•	 My body is irregularly shaped like 
an oval bag.

•	 I have a string of hair-like cilia 
running the length of my body.

•	 You can see my internal organs 
through my skin. 

•	 I have no shell or joints.
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PLANKTON SIZES

S E A T T L E  A Q U A R I U M



CIRCUMFERENCE

c = π • d     OR     c = 2π • r

 
SURFACE AREA OF A RECTANGULAR CUBE

sa = 2(l • w) + 2(l • h) + 2(w • h)

sa = 2(wl + hl + hw)

 
SURFACE AREA OF A CYLINDER

sa = 2πr(h + r)

 
SURFACE AREA OF A SPHERE

sa = 4πr2

 
VOLUME OF A RECTANGULAR CUBE

v = l • w • h

 
VOLUME OF A SPHERE

v =   
4(πr3) 

   OR     v =  
4  

(πr3)

             
3                           3

ORDER OF OPERATIONS

1. Exponents (ex: r2)

2. Parenthesis ( )

3. Multiplication and division

4. Addition and subtraction 
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S E A T T L E  A Q U A R I U M

FORMULAS AND OTHER INFORMATION

r = radius

d = diameter

π = 3.14

l = length

w = width 

h = height

c = circumference 

sa = surface area

v = volume

Prefix Symbol Multiplier

centi c 10-2 0.01

milli m 10-3 0.001

micro µ 10-6 0.000,001

nano n 10-9 0.000,000,001

pico p 10-12 0.000,000,000,001
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Description Name of plankton Phytoplankton 
or zooplankton?

Holoplankton or 
meroplankton? 

What size 
plankton?

1

•	 The circumference of my bell is 
34.54 cm. 

•	 You can see four gonads through 
my clear body.

•	 I have stinging tentacles.

Moon jelly

Find circumference
Zooplankton Holoplankton Macroplankton

2

•	 I use sunlight to produce energy 
through photosynthesis. 

•	 I bloom during certain parts of 
the year when the sunlight and 
nutrients available are at just the 
right levels. 

•	 I can be round, square, rectangle- 
or triangle-shaped, and I look like a 
clear pillbox or petri dish.

•	 I live in a glass (silica) greenhouse.

•	 My circumference is 188.4 µm.

Diatom

Find circumference
Phytoplankton Holoplankton Microplankton

3

•	 I am plankton for the first months 
of my life, then I glue my head to a 
hard surface. 

•	 In my planktonic phase you can 
clearly see my six legs.

•	 I have one to three eyespots and 
two small antennae.

Barnacle Zooplankton Meroplankton Mesoplankton

4

•	 Our chain-like structure looks like a 
necklace of identical square beads.

•	 We can be straight, curved or 
spiraled.

•	 The overall volume of our chain is 
200,000,000 µm3 (or 0.0002cm3).

Chain diatom

Find volume of 
rectangular cube

Phytoplankton Holoplankton Mesoplankton

5

•	 My heart-shaped body resembles a 
seedling.

•	 My circumference is 722.2 µm (or 
0.0.7222 mm).

•	 I have a dark spot in the center of 
my body.

Dinoflagellate

Find circumference
Phytoplankton Holoplankton Mesoplankton

6

•	 There are more animals like me on 
the planet than any other animal.

•	 My body is shaped like a bullet.

•	 I have two large, hairy antennae.

•	 I have one small eyespot at the end 
of my head.

Copepod Zooplankton Holoplankton Mesoplankton
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Description Name of plankton Phytoplankton 
or zooplankton?

Holoplankton or 
meroplankton? 

What size 
plankton?

7

•	 I have a curled body and a spike on 
my head.

•	 I have two large eyes.

•	 My legs are bristly.

Crab Zooplankton Meroplankton Mesoplankton

8

•	 I have a long, bag-like body with no 
hair-like cilia.

•	 You can see my internal body parts 
through my skin. 

•	 I have no shell.

•	 The surface area of my body is 
731,250 µm2 (or 0.0073125 cm2).

Sea cucumber

Find surface area of a 
rectangular cube

Zooplankton Meroplankton Mesoplankton

9

•	 I have a segmented body with 
long brushy hairs coming off each 
segment. 

•	 I have two small eyespots on my 
head. 

•	 The surface area of my body is 
825,000 µm2 (or 0.00825 cm2).

Sand worm

Find surface area of 
rectangular cube

Zooplankton Meroplankton Mesoplankton

10

•	 I have a transparent, spiral-shaped 
shell.

•	 I have a large foot lined with long, 
hair-like cilia extending out of my 
shell.

•	 If you consider my shell to be 
roughly a sphere, the surface area is 
949,850 µm2 (or 0.0094985 cm2).

Snail

Find surface area of a 
sphere

Zooplankton Meroplankton Mesoplankton

11

•	 I have two transparent oval shells 
that open to show my extended 
hairy foot. 

•	 The surface area of one of my shells 
(half of a sphere) is 392,500 µm2  
(or 0.003925 cm2). 

Clam

Find surface area of a 
sphere

Zooplankton Meroplankton Mesoplankton

12

•	 My body is irregularly shaped like 
an oval bag.

•	 I have a string of hair-like cilia 
running the length of my body.

•	 You can see my internal organs 
through my skin. 

•	 I have no shell or joints.

Sea star Zooplankton Meroplankton Mesoplankton


