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Phytoplankton in the Stratified Ocean: Who’s where and why?
The goal of this lab is to become acquainted with one particular type of phytoplankton, figure out ecological strategies that aid this group in ‘making a living’ in the water column and ultimately understand their choice of habitat.  

Each group will be investigating one species of phytoplankton that will represent one of the 6 major phytoplankton groups.  Each group must ultimately discover what ‘mystery’ group they have, and from the information obtained in this activity, understand the choice of habitat of the different phytoplankton groups in a stratified world ocean.
Get together in groups of six (6), separating within each group into three subgroups of two (2), since there will be three tasks that need to be completed as part of this lab.

Subgroup (a)

Two students will plot chlorophyll concentrations against times (expressed in days), and calculate the phytoplankton growth rate.  These data come from cultures of phytoplankton, where the chlorophyll was progressively measured to estimate population size.  From the time series we can get an idea of how ‘fast they are growing’, which is the phytoplankton growth rate.  
Plot the data on graphing paper, time is on x-axis and chlorophyll concentrations are on the y-axis.
Your graph will look something like this:
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Once all members in your group have the appropriate graph drawn on graphing paper, take your numbers and graph the same points on the board, to compare with the other phytoplankton species.

Make sure the graphs of every group member have:

1. Labeled axis

2. Units

3. Appropriate values on both x and y axis

4. Draw a curve you best can through all the points you have graphed

Subgroup (b)

Two students will be in charge of reading a short text and from that understand characteristics that will give clues to what phytoplankter your group has. 

You should have


a. A text about your phytoplankter


b. Paper and pencil to write down characteristics you can get from the text

After you’ve written down as much as you think you can get from the text, you should work with Subgroup (c) together to figure out what phytoplankter you have assigned to you.

Subgroup (c)

Two students will be in charge of learning the characteristics of the six possible phytoplankton groups, to try to discern what type of phytoplankton your group has.

You should have:


a. A guide with characteristics of the six phytoplankton groups


b. A picture of the phytoplankter your group is responsible for.

Look at the picture, what can you infer from it? Does the phytoplankter have a shell? One flagella? Two flagella? Spines? What size is it?

Write down as much information as you can infer from the picture, and try to cross out the phytoplankton groups you are sure yours does NOT belong to.

Subgroup (b) will bring you more information to be able to figure this out.

Once your group has figured this out, write down what phytoplankton species and type (i.e. diatom, dinoflagellate, etc.) you have, as well as the characteristics of your phytoplankton type.
In addition to graphing phytoplankton growth rate, the group will at end calculate the average growth rate.  To do this you take the chlorophyll concentration from day x and divide it by the chlorophyll concentration of day x-1: 

For example, you will take the chlorophyll concentration from Day 2 and divide it by the concentration from Day 1. Then take the concentration from Day 3 and divide by that of day 2, etc. until Day 6. All these numbers should be pretty similar, although slightly different (biology never works like clockwork). 

What do these numbers mean? Well, a value of 2 means that your population is ‘doubling’ every day.  That’s a really high value and only few phytoplankton species achieve such a high value.  A number of 1.5 means that about half the population reproduced, so over the course of day so end up with 1 ½ of what you had the day before.  You can use these numbers to objectively figure out where your phytoplankton group compares to others, which you must do at the end of this activity in order to rank your phytoplankton.
Phytoplankton Growth Rate:
At the end of this lab each member of the group should have in the lab sheet:


a. The phytoplankton group


b. A graph with the phytoplankton growth rate

c. A list of five (5) the characteristics of the phytoplankton group, where three (3) should be from the text provided and one (1) is in reference to its growth rate
d. Calculated phytoplankton growth rate

e. The ranking of growth rate of this phytoplankton group (if it’s the fastest, the number will be #1, if it’s the slowest, the number will be #6)

f. Where do you think the phytoplankter lives? Coastal or oligotrophic ocean? Surface or deep down?
