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Plankton Sorting and Analysis

Student Goal: To 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 dissection microscopes- 

· Be sure that the platform of the dissection scope allows you to fit a petri dish, and that the dish has room to move. Often scopes come with metal clamps that can prevent manipulation of the Petri dish and students won’t be able to move the dish to see each square without having to rotate the dish. Sometimes the clamps can be unscrewed and removed ahead of time.

· Scissors

· Student lab notebooks

· Glue sticks

· Counter (optional)

· Wash bottle

Handouts:

· Student worksheet 1: plankton examples
· Student worksheet 2: plankton groups
· Data sheet- to be pasted into notebook
Part A: Classification Introduction
Here are some suggestions on how to structure this class activity, but it can and should be modified accordingly:

· Students sit in groups of four (these can be the same four who collected plankton together in a previous activity). 

· Each member will record data into his/her own notebook, but they may work with their group for help. Have student’s title their page “Plankton Sorting and Analysis Lab”. Students should then write a sub-section called “Introduction” and under it write the definition for plankton: aquatic organisms that cannot swim freely, but drift with currents. These include photosynthetic phytoplankton and small animals called zooplankton.

· Hand out one “Student Worksheet 1: Plankton Samples” for each group member and have them each cut their own sheet out.


· Hand out one “Student Worksheet 2: Plankton Groups” for each group member and have them each cut their own sheet out. Students will now glue each category onto its own page, leaving space to glue examples under it.


· Ask each person to divide their plankton pictures they cut out into two piles: “producers” and “consumers”, using the body structure of each plankton as clues. Have volunteers share their team’s method for sorting and why this was chosen.


· Now have students read the sections for student worksheet 2 and attempt to re-group their plankton cut outs based on the descriptions provided. After 5-10 minutes, give correct answers and have the students glue in each picture under the correct heading in their notebooks.

Part B: Investigation and Data Collection


1. Each group should have at least one dissection microscope, if not one for each student. Pass out samples collected in the field to each group. Hand out data sheet/table and have students paste into notebooks (student can copy/draw their own, but it will take more time.)

2. Have students mix sample in collection container well, then carefully extract enough droppers full of sample into a Petri dish until the bottom of the dish is completely covered. If you cannot purchase Petri dishes with a grid, students can draw the grid onto their dish using a fine-tipped permanent marker and a ruler, or give them a piece of paper with a grid patterned circle they can place it over. This makes sorting and counting much easier.

3. Counting phytoplankton is too challenging. Students will now begin counting samples, looking for zooplankton: they will count a sample from the three different locations, each location having been counted at least twice, to get a more accurate average. (See data table for clarification). 


a. Have students work in pairs; one student will sort/count by looking under the microscope and call out the number of each in each square, one student can tally: How many zooplankton per square? How many total per sample in Petri dish?. (They should experiment and find a counting way that works for them as a team.)

b. After both have taken turns counting that sample in that Petri dish (hopefully getting close to the same number), have them return the plankton to their sample or disposal receptacle, using a wash bottle, if needed. 


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


d. When finished, have them share data and record onto their data sheet.

Extensions:

To calculate a more detailed and accurate population distribution from sample, please refer Appendix 1- Quantifying your plankton data from the Marine Science Center at UCLA: http://www.msc.ucla.edu/oceanglobe/pdf/guide_plankton1.pdf
Part C: Data Analysis- Have students practice basic math while looking at different aspects of their data. 

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

1. Add up total # of plankton from location.

2. Divide type of plankton # from a location by total # of plankton from location

3. Divide by 100%.

Part D: Making Inferences- Teacher Hints:

While you should see a difference in population distributions between locations, you might not. Be sure to discuss with students what abiotic factors in each area would influence large populations and why your samples might not reflect this (sampling error, too small sample size, counting errors, etc.)

	Location:
	Possible Conditions:
	Possible Effects:

	Estuary
	Brackish; higher or lower temperature than ocean; higher turbidity; agricultural runoff
	Different species of plankton adapted to freshwater; density differences; less light for photosynthesis in areas of high turbidity; More nutrients from pollution, such as nitrogen or phosphate, can increase phytoplankton populations; lower salinity

	Harbor
	Low flow; lower oxygen levels; higher pollution
	More nutrients from pollution, such as nitrogen or phosphate, can increase phytoplankton populations

	Pier
	Coastal conditions; long shore transport 
	Lower turbidity, higher oxygen possible; nutrients and water clarity depend on local inputs.




References: http://nerrs.noaa.gov/doc/siteprofile/acebasin/html/biores/phyto/pytext.htm
Student Worksheet 1: Answer Key
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