[image: image2.wmf][image: image3..pict]Lab Activity: Plankton Sorting and Analysis

Goal: Gain experience with scientific collection 

methods, such as data collection, and learn how to organize 

information in a logical format for analysis.

Objectives:

· Classify organisms as either ‘phyto-’ or ‘zoo-’ plankton

· Organize data in a chart depicting an average population distribution of plankton for each site sampled by correctly identifying, sorting and counting plankton within a specific sample.

· Correlate abiotic factors (like temperature, pH, dissolved oxygen, salinity) with differences in plankton distribution from sample site to sample site.

Materials Needed:

· Plankton samples from: estuary, pier, harbor

· 10 reusable plastic Petri dishes with grid pattern on back

· 10 reusable pipettes or plastic disposable pipettes/droppers that can be re-used a few times

· 10-30 dissecting microscopes

· Scissors

· Student lab notebooks

· Glue sticks

· Counter (optional)

· Wash bottle

· Disposable toothpicks (to help sorting)

Handouts:

· Student worksheet 1: plankton examples
· Student worksheet 2: plankton groups
Part A: Classification Introduction
1. Title your paper “Plankton Sorting and Analysis Lab”. Write a sub-section called “Introduction” and under it write the definition for plankton. 

2. In your lab notebook under “Introduction”, write a subsection titled “hypotheses”. Based on what you know about life, about the conditions where you sampled (the pier, harbor, estuary) and how you collected samples, make hypotheses about the type and abundance of plankton you think you will see from each location:


Pier: _________________________________________________________

Harbor: _______________________________________________________

Estuary: _______________________________________________________


3. Obtain “Student Worksheet 1: Plankton Samples” for each person and cut into separate squares of plankton.

4. Obtain “Student Worksheet 2: Plankton Groups” for each person and have cut out each category of plankton. Glue each category onto its own page, leaving space to glue examples under it.


5. Try to divide the plankton pictures cut out into two piles: “producers” and “consumers”, using the body structure of each plankton example as clues. What do some of them have in common?

6. Read the sections for student worksheet 2 and attempt to re-group your plankton cut outs based on the descriptions provided. After receiving correct answers from teacher, glue in each picture under the correct heading in their notebooks.

7. Now you know what to look for when you sort plankton in the next activity!

Part B: Investigation and Data Collection

1. Add a new subheading in your lab notebook “Data” and cut and paste the data table into your lab notebook. 


2. Break into pairs; get your plankton samples, a Petri dish, and a plastic pipette.

3. Gently mix sample in collection container so plankton is evenly distributed, then carefully extract ten or more droppers full of sample into a Petri dish that has a grid, so that the water just barely covers the whole bottom of the dish. 

4. Use a toothpick to gently spread plankton as evenly as possible around the Petri dish. Focus microscope and practice looking from one square to the next. Can you tell the difference between phytoplankton and zooplankton? Do you see any larval fish? Practice identifying and sorting with your partner before you begin a formal ‘count’. 

5. Begin ‘count’: one student will sort/count by looking under the microscope and call out the number of each type of zooplankton in each square, one student can tally: How many zooplankton per square? How many total per sample in Petri dish? Experiment and find a counting way that works for you as a team.) Record tallies/number in data table.

6. After both you and your partner have taken turns counting that sample in that Petri dish (hopefully getting close to the same number), dispose of the plankton in a sink or designated waste bin, using a wash bottle, if needed.

7. Then repeat the process for the other two locations. Each pair in your group of four is working on a location. (Remember: Each pair should count each location; this is called “quality control” and helps with the accuracy of the average).

8. When finished, share data with your group and record onto your own data sheet.

Part C: Data Collection                                      Members in group: ______________

                                                                      _____________________________






       _____________________________                

                                                                      _____________________________

	
	Count 1-Zooplankton 
	Count 1-Larval Fish 
	Count 2- Zooplankton 
	Count 2-Larval Fish
	**Total average # of zooplankton 

	Harbor Sample
	
	
	
	
	

	Pier Sample
	
	
	
	
	

	Estuary Sample
	
	
	
	
	


**Average= add up count from each location and divide by 4 .

Part D: Data Analysis

1. Average # of zooplankton for:

a. Estuary _________

b. Harbor  _________

c. Pier       _________

2. Add up the total number of zooplankton counted for all locations. ___________


3. Draw a pie chart comparing the percent of zooplankton found from each location to the total number of zooplankton found. Be sure to label the chart.



Part D: Making Inferences:

1. How could each of the following abiotic factors influence plankton populations?


a. pH:

b. Temperature:


c. Salinity:


d. Dissolved oxygen:


e. Turbidity:

2. What did you see? Look at your data tables and draw some conclusions:


a. How was the plankton distribution from the pier different than the harbor or estuary? Is this similar 
or different that you expected? Why?


b. How was the plankton distribution from the harbor different than the pier or estuary? Is this similar 
or different that you expected? Why?


c. How was the plankton distribution from the estuary different than the pier or estuary? Is this similar 
or different that you expected? Why?

Student Worksheet 1: Plankton Examples
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Student Worksheet 2: Plankton Groups

	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.


�





*Math Reminder: To calculate percent of zooplankton found from each location,





Add up total # of plankton from location.


Divide by the total number of all plankton counted


Multiply by 100%.














