
2008 SMILE Summer Teacher Workshop High School Club Activities 
Pick Your Plankton 

Pick Your Plankton: Sampling Planktonic Activity 
 
Material adapted from: 
New Jersey Marine Science Center Consortium, Education Program Lesson Plans -  
http://www.njmsc.org/Education/Lesson_Plans/Plankton.pdf 
UCLA Marine Science Center OceanGLOBE lesson plans -  
http://www.msc.ucla.edu/oceanglobe/pdf/PlanktonPDFs/PlanktonEntirePackage.pdf 
 
Introduction: 
Plankton refers to the aquatic organisms that drift with water currents; either in 
freshwater environments such as ponds, lakes and rivers or in marine environments 
such as in the open ocean. There are two broad groups of plankton: phytoplankton 
(planktonic plant producers) and zooplankton (planktonic animal consumers), each has 
distinct characteristics to help them survive in an environment where shelter is rare 
and nutrition is sporadic. In this activity, students will collect their own freshwater 
plankton sample and investigate different planktonic organisms under a microscope, 
comparing their collected sample with preserved marine samples. 
 
Objectives: 
 
Students will be able to: 

• Classify the various components of plankton 
• Collect a plankton sample 
• Identify specific organisms within a plankton sample 
• Draw inferences about productivity based on their sample      

  
Materials: 
 
Scissors 
Glue 
Markers/sharpies & flipchart paper 
Wire hoops 
Nylon Pantyhose 
Plastic Jars with Lids 
Rubber bands     (Materials in bold are provided by SMILE) 
Duct Tape (optional) 
Stapler (optional) 
Silicon glue 
Seine Twine (mason line) 
Keychain rings 
Fishing swivels 
Fishing weights 
Petri dishes 
Droppers/pipettes 
Microscopes (dissecting microscopes if possible), slides & covers optional 
Preserved Marine Plankton 
Marine Diatom Microscope Slide 
Foraminifera Microscope Slide 
 
Materials provided are enough to support 20 students  
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Handouts/Transparencies: 
 
Student Worksheet 1 
Student Worksheet 2 
Student Worksheet 3 
Teacher Answer Sheet 
Answer Sheet Overhead 
Constructing a Plankton Net 
Plankton Identification Guide 
 
Part A: Introduction to Plankton and Classification 
 
1. Arrange the students into 4 teams. Have each team cut out one set of plankton 
pictures from student worksheet 1. Ask each team to organize their set of plankton 
pictures into two piles: producers and consumers, using the body structure of each 
planktonic organism as clues. Have volunteers share their team’s method for sorting 
and why this method was chosen. 
 
2. Now ask each student to individually choose one organism out of the picture 
selection and look at it closely. Assign one side of the room as phytoplankton and the 
other zooplankton by hanging flipchart paper signs on the walls. Briefly define each 
plankton type and, using this information, ask the students to move to the side of the 
room they think their chosen organism belongs to. Once they have made their 
decision, ask them to compare their organism with those of the other students who 
have also chosen this group and brainstorm similarities/differences, discussing how 
they made their group choice. 
 
3. Have the students go back to their team location, returning their picture to the 
previously sorted pile. Let each team resort their piles if they find that step 2 
provided them with information that made them think differently about their initial 
plankton classifications. 
 
4. Give each team a copy of student worksheet 2. Ask them to cut out each plankton 
description and, using these descriptions, identify which pictures belong to each 
description, gluing the pictures to the back of the descriptions as they decide. Once 
they are finished, project the answer sheet transparency so the students can evaluate 
their choices within their teams. 
 
5. Next, assign 2 of the teams to the phytoplankton side of the room and the 
remaining 2 teams to the zooplankton side. Ask them to discuss and summarize key 
differences between the two types of plankton, writing bullet points on the flipchart 
paper.  
 
6. Lastly, have the phytoplankton teams write down the advantages of being 
planktonic in comparison to larger aquatic plants while the zooplankton teams write 
down advantages of being planktonic in comparison to larger swimming animals and 
bottom-dwelling life. Discuss their ideas and suggest disadvantages. 
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Part B: Constructing a Plankton Net  
 
1. Adjust one of the wire hoops to the desired size for opening to the net (approx 10-
14” diameter), overlapping the ends. Secure in place with duct tape and/or silicon 
glue. Alternatively, ends can be secured by wrapping with finer wire or cord. 
 
2. Attach one pantyhose leg by folding the hem of the pantyhose over the top of the 
wire hoop, starting on the inside of hoop. Using the silicon glue, glue the pantyhose 
leg to itself 2-4” down from the wire. Staples can also be used to temporarily hold the 
pantyhose in place while it is glued. 
 
3. Tie a knot at the toe end of the pantyhose. Place an open, pre-rinsed plastic jar 
inside the pantyhose leg, bottom against the knot. Secure a rubber band around the 
pantyhose and the top of the jar to hold the jar in place. Save the lid of the jar for 
sampling later. 
 
4. Tie 3 equal lengths of seine twine onto the wire hoop, carefully threading it through 
the pantyhose either with a large needle or snipping small holes, so as not to ladder 
the pantyhose. Silicon glue all the ends in place and the holes through which the cord 
passes. 
 
5. Tie all three lengths to a fishing swivel, attaching this to a keychain ring (swivel will 
reduce tangling). Then, tie 2 extra lengths of twine to the keychain, one twice as long 
as the other. Attach a fishing weight to the short piece; this will anchor the net to the 
bottom of water body whilst the longer piece will be the towline. 
 
 
 
 
 
 
 
 
 
Part C: Plankton Sampling 
1. 
 
Part D: Lab Investigation 
 
1.  
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(Nets can be made as part of a team, individually or pre-made before sampling. The 
materials provided are enough to produce 3 nets) 
 
NB: Allow 24 hours for glue to dry completely 
 
Part C: Plankton Sampling 
 
1. Divide the students into teams to work with their new nets, making sure every 
student takes a turn at towing. 
 
2. Collect plankton samples from a nearby aquatic environment such as a pond, lake, 
stream or river. Scoop the net through the water where the water is calm and in easy 
reach of the students, such as off a public boat launch ramp. Use the towline to tow 
the net through the water, whilst the fishing weight allows the net to submerge. 
 
3. Samples can also be collected from moving water, such as streams, rivers or even 
estuaries, by securely tying the towline on the shore (such as to a bridge or piling), 
allowing the net to drift through the water. Nets can also be towed behind a small 
boat if available. Have different teams take samples from different sections of the 
water body being sampled. 
 
4. Retrieve the samples by having the students reel the net in, detach the collection 
jar and screw the lid on tightly. Have the students mark their jars with team names, 
date, time and location of where within the water body the sample was taken.  
 
5. Refrigerate the samples until ready for observation. 
 
Part D: Lab Investigation 
 
1. Set up the microscopes and have clean sides and covers ready if desired. 
 
2. Have the students regroup with their sampling teams and retrieve their samples, 
placing a few drops of their samples into half a Petri dish or onto a slide. 
 
3. Ask the students to observe their freshwater samples under a microscope, using 
student worksheet 3 to sketch the plankton they observe. Have the identification 
guide on hand so students can begin to classify each organism, i.e. diatoms, copepods. 
If the microscopes being used are not powerful enough to magnify detail needed for 
identification, skip this step and have the students simply sketch what they see. 
 
4. Now ask the students to repeat the observation process with the preserved marine 
plankton sample, NB Eye and glove protection are advised with preserving liquids.  
 
5. Have the marine diatoms and foraminifera pre-made slides ready for the students to 
view in addition to observing the preserved sample. 
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Extensions: 
 
1. Have the students calculate the abundance of each planktonic organism in: 
 A The net 
 B Per drop under the microscope 
 C Per cubic meter of water sampled. 
 
This will require the students to estimate the number of species seen under the 
microscope. Use http://www.msc.ucla.edu/oceanglobe/pdf/guide_plankton1.pdf as a 
guide for calculations. 
 
2. Plankton collection can be expanded to a community collection project for 
investigating local aquatic habitats further. Information ons nearshore community 
sampling (which can be adapted to suit a freshwater project) and constructing a seine 
net can be found at: 
http://www.njmsc.org/education/Lesson_Plans/NearshoreCommunitySampling.pdf
 
3. Students can research particular planktonic organisms found further, using the 
internet/library. Have the students create a team portfolio on a chosen plankton 
species. 
 
4. Using their new knowledge of plankton, have students design an activity for 
elementary/middle school class to teach them about plankton in Oregon. Have the 
students test it out on the rest of the class before taking it to younger schools as a 
community environmental education project. 
 
  
Vocabulary: 
 
Autotrophic 
An organism that through photo or chemosynthesis produces its own nutrition. 
Detritus 
Dead and decaying organic material.  
Diatoms 
A group of phytoplankton that are green and have a shell of silicon.  They make the 
water green in color.  
Dinoflagellates 
A group of phytoplankton that are reddish-brown and have armored plates of 
cellulose.  They can act like both animals and plants, and can move through the 
water.  Most are bioluminescent and toxic.   
Consumer 
An organism that gets food from eating other organisms. Also called a heterotroph.   
Estuarine 
Of or pertaining to estuaries.  An estuary is a place where salt water and fresh water 
meet and mix.  
Eutrophication 
The process by which a body of water becomes rich in nutrients either naturally or 
through pollution, and biological productivity is stimulated.  
Food chain 
All living things depend on each other to live. The food chain is an example of how 

AAAnnnccchhhooorrraaagggeee   
   
   



2008 SMILE Summer Teacher Workshop High School Club Activities 
Pick Your Plankton 

some animals may eat other animals or plants to survive. The food chain is a complex 
balance of life. If one animal’s source of food disappears, such as from over fishing or 
hunting, many other animals in the food chain are impacted.  
Heterotrophic 
Any organism that is not autotropic: a secondary producer. Utilizes the organic 
material produced by an autotrophic organism. 
Holoplankton 
Organisms that spend their entire life as plankton. This group includes krill, copepods, 
sea snails, slugs, salps, jellyfish and a small number of marine worms.  
Larva  
A developmental stage of an animal (after hatching from an egg) that appears 
different than the adult. 
Macroplankton  
Large plankton; plankton from 2 cm to 20 cm. 
Megaplankton  
Huge plankton; jellyfish, salps and others with sizes greater than 20 cm.  
Meroplankton 
Microscopic larval forms of organisms that spend their adult lives as nekton (organisms 
that swim in the ocean freely) or benthos (organisms that live on the ocean floor). This 
group includes sea urchins, starfish, sea squirts, most of the sea snails and slugs, 
crabs, lobsters, octopus, marine worms and most fish. 
Microplankton  
Plankton from 0.02 mm to 0.2 mm (20 µm to 200 µm) in size. 
Nanoplankton  
Plankton from 0.002 mm to 0.02 mm (2 µm to 20 µm) in size. 
Photosynthesis  
The process of plants converting water and carbon dioxide into food using sunlight as 
energy. 
Phytoplankton 
Plant plankton. The most important community of primary producers in aquatic 
systems. 
Plankton 
Organisms such as jellyfish, seaweeds, and microscopic plants and animals that 
passively drift or are weak swimmers and are not independent of the currents.  
Producer 
An organism that makes it own food.  Also called an Autotroph. 
Red tide  
A patch of the ocean surface, which has turned reddish-brown by a bloom or 
population explosion of dinoflagellates through eutrophication. 
Zooplankton 
Animal plankton (primary consumer) that drift in the ocean currents; different types 
are found at all depths from the surface down to the deepest depths. 
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Pick Your Plankton: Student Worksheet 1 
 

 
 
 
 
 
 
 
 
 
 
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Pick Your Plankton: Teacher Answer Sheet 
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Pick Your Plankton: Student Worksheet 2 

DIATOMS 
• These phytoplankton are tiny producers shaped like a Petri dish; a top half and a bottom 

half that fit together 
• Along with dinoflagellates, they are one of the most common types of phytoplankton and 

are often used as environmental indicators 
• Some diatoms exist in colonies, forming chains or filaments  
• The shell of a diatom is made of silicon, the same chemical from which glass is made 
• Their silicon shells do not dissolve easily in water seawater so when diatoms die their tiny 

shells sink to the bottom of the ocean and pile up. 

DINOFLAGELLATES 
• These phytoplankton are tiny producers with the ability to move, although very slowly 
• Their name is derived from their tail-like projections called ‘flagella’, which when whipped 

back and forth allows them to move in a distinctive ‘whirling’ motion 
• Theirs shells are made of cellulose, similarly to cardboard or wood 
• Along with diatoms, they are one of the most common types of phytoplankton 
• Some are reddish-brown in color and are responsible for ‘red tides’ – a phenomenon caused 

by a sudden bloom of these microscopic organisms 
• Many dinoflagellates are also bioluminescent and toxic. 

COPEPODS 
• These zooplankton are tiny animals related to shrimp, crabs and lobsters – crustaceans 
• They are the most abundant animal on Earth, alongside Krill 
• They graze on phytoplankton and are hence consumers, often the first trophic level of 

consumers in aquatic ecosystems, comparable to rabbits or cows in terrestrial ecosystems 
• Copepods tend to feed near the surface of the water at night, and then sink to deeper 

depths during the day to avoid predators 
• The sinking of their fecal pellets is an important flux of organic carbon to the deep 

sea/seafloor 
• Copepods are typically 1-2mm long, with a teardrop-shaped body and large antennae 
• As with many zooplankton, copepods are also often naturally transparent to camouflage 

with the water 

LARVAE 
• These organisms make up a significant portion of the zooplankton group and are the early 

developmental stages of numerous aquatic animals 
• Larval stages are part of a life-cycle that involves metamorphosis, where an organism will 

have different appearances at different stages of their lives 
• Organisms such as fish, crustaceans, insects and amphibians have larval stages, meaning 

that many creatures (even terrestrial) spend at least part of their life in an aquatic 
environment 

• As many species of organisms have larval stages, different larvae have different features, 
although some will show characteristics of their future adult form. 
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Pick Your Plankton: Student Worksheet 3 
 

Step 1: Your freshwater sample 
 
Observe your collected sample closely under a microscope. 
 
Sketch the plankton you see below, adding detail and labeling any key features of the 
organisms. Using your knowledge of plankton, begin to identify each organism as 
either phytoplankton or zooplankton, adding this to the labels. Note any organisms 
that are moving (motile). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Take a look at the samples retrieved by other groups, how do they compare? Does your 
sample show greater/less abundance of particular planktonic organisms? 
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Step 2: The preserved marine sample 
 
Repeat step 1 using the preserved marine sample (caution with preserving liquid). 
Draw you sketches below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
How does the marine sample compare with the freshwater sample? Are there any 
planktonic organisms that are present in both? Are there any present in only one? If so, 
which ones? 
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Pick Your Plankton: Plankton Identification Guide 
(Taken from Guide to Common Inshore Plankton, UCLA Marine Science Center OceanGLOBE) 
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