
PHYTOPLANKTON IDENTIFICATION AND COUNTING

Summary: 

Plankton are aquatic organisms classified into phytoplankton and zooplankton. Phytoplankton are small microscopic single celled organisms with ability to photosynthesize.  They are classified according to the size, shape, and photosynthetic pigments. There are three major types of phytoplankton: Diatoms, Dinoflagellates and Coccolithophores. This activity will help the students identify the types of phytoplankton, count the number of phytoplankton in a slide grid and identify chlorophyll synthesizing phytoplankton.

Subject: 

Science: TEKS 

8.1A) Demonstrate safe practices during field and laboratory investigations

8.2B) Collect Data by observing and measuring.

8.3A) Analyze, review, critique scientific explanations using evidence.

8.4A) Collect, record and analyze information using scientific tools

8.4B) Extrapolate from collected information to make predictions.

8.6C) Describe interactions within ecosystems.

Math : TEKS

7.12A) Describe set of data using mean, median, mode and range.

8.14A) Identify and apply mathematics to everyday experiences.

8.14B) Use problem solving model

     Grade Level: 

· Target Grade: 8
· Upper Bound: 9
· Lower Bound: 6
Time Required:  Two class period

Activity Team/Group Size: 3-4  

Materials: 

1. For Phytoplankton Identification  

· Plankton sample                                            
· Petri dish
· Pipette
· Light Microscope
· Phytoplankton Identification worksheet
· Pencils
· Microscopic Slides
· Slides cover
      2.  For Phytoplankton Counting

· 1 cup of mixed sequins (blue, green, red, gold, silver, other miscellaneous colors)
· Measuring cup
· Measuring spoon
· Cell counting grid
· Counting worksheet
· Calculator
Learning Objectives: 

· Students learn about the different kinds of phytoplankton and identify them using the light microscope. They develop their skills using the microscope and improve their power of observation .They learn to classify the phytoplankton species according to the characteristics of size, shape, and presence or absence of flagella.
· Draw and label the phytoplankton in their sample.
· Students will learn about cell counting.
· Students will be able to estimate the amount of plankton in sample of water.
Activity Introduction / Motivation: 

The students should be introduced to the phylum of plankton and the categories of plankton: phytoplankton and zooplankton. The characteristics feature of each category that is diatom, dinoflagellates and coccolithospoes. The mechanism of photosynthesis of converting sunlight energy into usable carbohydrates and sugars by the phytoplankton should be explained.

Activity Plan: 

1. Phytoplankton Identification

· The students are instructed to pipette a drop of water from the sample jar containing some of the plankton.  Taking the sample from the top, bottom, and middle of the jar will help obtain different types of phytoplankton.
· Place the drop of water on the slide, Vaseline could be applied on the slide to create a well for the water drop. The slide cover is gently placed on the water drop to avoid air bubbles.
· Students should focus on the slide content using 10x magnification power. Some microscopes have a pointer that helps to identify the location of the plankton. They should observe the section now with 40x magnification power.
· Students should draw as many phytoplankton as they observe, the phytoplankton are easier to spot as they contain chlorophyll and other color pigments. The phytoplankton have characteristic green or olive brown color pigments.
· Students should label the phytoplankton identified and classify them into the three categories of diatoms, dinoflagellates and coccolithophores.  
· Students should clean the microscopic slide and wipe the microscopic lens clean.
2. Phytoplankton Counting

· Cell counting grid and the counting worksheet is distributed to each student.
· Bag of sequins is emptied into the measuring cup and one teaspoon of sequins is placed on the grid.
· The students are asked to complete the worksheet following the instructions mentioned on the worksheet.
Assessment: 

· The student’s skills in preparing the slides followed by ability to focus the section of slide using the microscope and draw the identified phytoplankton.
· Assess the identification of types of phytoplankton and classifying them into the three broad categories.
· Assess the ability of the students to measure and note the number of sequins in the grid according to the color and perform the mathematical calculations.
Vocabulary / Definitions: 

· Plankton: microscopic free floating organisms.
· Phytoplankton: plankton that contains chlorophyll and carries on photosynthesis.
· Zooplankton: planktons that are classified as animals or protest.
· Flagellum: long whip like appendages that are used for locomotion.
Lesson Scaling:

The food chain moving from Phytoplankton (Primary Producers)  to Zooplankton (Primary Consumers)  to  Marine Animals like fishes, squid ( Secondary Consumers) could be explained to students following completion of the phytoplankton and zooplankton lessons.

The following link may be helpful:

 http://www.bigelow.org/bacteria/index.html

Lesson Extensions: 

Chlorophyll identification from phytoplankton specimens is done using liquid chromatography, flowcytometry and fluorescence techniques. These techniques are too advanced for eight grade students.

The following links could be helpful to provide more information on chlorophyll identification:

www.int-res.com/articles/meps/37/m037p265.pdf
doi.wiley.com/10.1002/rcm.1290091218
adsabs.harvard.edu/abs/2002AGUSM.B22B..01P
Multimedia Support and Attachments: 

· http://www.britannica.com/EBchecked/topic/458948/phytoplankton
· www.adobe.com/products/flashplayer/
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Please email us your comments on this lesson: 

E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and what grade you used it for. 
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Teacher’s Comments: 























