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Phytoplankton and Chlorophyll Lab

Background:

What is chlorophyll?
Chlorophyll is a key biochemical component in the molecular biology of plants and algae. It makes photosynthesis – the process by which organisms turn sunlight into energy – possible (Figure 1). There are a few kinds of chlorophyll, but the most abundant kind is ‘chlorophyll A’, which gives many plants their green colour!
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Figure 1. Photosynthesis uses sunlight and chlorophyll to convert carbon dioxide and water into energy and oxygen (Source: YSI Chlorophyll, link: https://www.ysi.com/ysi-blog/water-blogged-blog/2014/06/the-basics-of-chlorophyll-measurement-in-surface-water)

What are phytoplankton?
In the surface of ocean waters, there are tons of tiny organisms who also use chlorophyll! These microorganisms are called phytoplankton, a type of algae which are essential to the health of oceans and lakes, as they form the foundation of the food chain. Small phytoplankton are eaten by zooplankton (a slightly larger type of plankton), which are in turn eaten by small fish, and so on! (Figure 2). 

It is important that phytoplankton are at a balance in the ecosystem. If we have too few phytoplankton in our waterways, there won’t be enough food for larger organisms to thrive. However, too many phytoplankton can also be a problem. As phytoplankton grow, reproduce, and die, they use up oxygen in the water. So, if there are too many phytoplankton in a small space of water, they will use up all the oxygen that other organisms need to survive. That is why it’s important that we monitor how many phytoplankton are in our waters, and if necessary take steps to limit their growth.

Today’s mission:

Today we are going to look at the phytoplankton in our water, and measure how much chlorophyll is in the surface waters. This will give us a first-hand look at the little organisms that are essential to these ecosystems and tell us (via chlorophyll concentration) if the ecosystem is healthy.

Step 1: Water Sample Collection
· Collect surface water samples in sealed containers from desired water source.
· When collecting the sample, try not to stir up any sediment or particles in the area where you are collecting. This will help prevent contamination in your water sample.
· After collection, store your water sample in a cooler with temperatures below 4C, but do not freeze.

Step 2: Preparing phytoplankton samples
For this section, you’ll need:
· Your collected water sample
· Lugols solution
· 100mL measuring flask
· 10mL pipette
· Microscope slide and cover

1. Put on sterilized gloves and wipe down the lab countertop with ethanol. Place the water sample, Lugols solution, and a measuring flask in front of you.

2. Carefully pour 90mL of the water sample into the measuring flask. Next, mix in 10mL of the Lugols solution. Stir the solution by slowly swirling the measuring flask.

3. Take out a pipette, microscope slide, and microscope cover. 

4. Carefully pipette a few drops of the solution on to the microscope slide. 

5. Carefully roll the microscope cover on to the solution that you have just put on the slide. By using a rolling motion as we apply the cover, we can make sure that there are no air pockets in the solution underneath the cover. 

5. Next, place your prepared slide underneath the dissecting microscope, and focus the scope on 4x magnification. If you need help with this step, please ask an educator to assist you.

6. Search for your prepared phytoplankton! When you find one, try and focus the microscope as best as possible, and let an educator know so we can take a photo to record your finding. There are many kinds of phytoplankton, so we want to record all the types we come across!











Step 3: Taking chlorophyll measurements:

To get an idea of how many phytoplankton are in the water, scientists commonly measure the amount of chlorophyll (µg/L) in the surface water – that’s what we’re going to do today!

7. With an adult, set up our chlorophyll measuring equipment (it’s called the YSI 6-Series Sonde). The educator will carefully place the chlorophyll fluorometer in the meter while you hold the receiver. Watch carefully for the ‘CHL’ (meaning ‘chlorophyll’) column on the screen, and watch how the numbers change when we put the YSI in the water. 

8. Hold the YSI steady in the surface of the water, and try to stir up as little debris as possible. After 2 minutes, or until all debris has settled around the YSI, record the chlorophyll concentration. This will change over time, so try and pick what looks like the most accurate measurement while the YSI is in the water. Record this on the data sheet (attached).

How does the YSI test for chlorophyll?

The piece of equipment that we’re using today is called an optical sensor – it’s a piece of equipment that shines light on the water, and records how much of that water has chlorophyll based on how green the water is!

Here’s what the sensor looks like:
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Image from: YSI Water quality. Source: https://www.ysi.com/ysi-blog/water-blogged-blog/2014/06/the-basics-of-chlorophyll-measurement-in-surface-water

[bookmark: _GoBack]As you can see in the picture above, the light source illuminates the water directly beneath it, while the photodetector (AKA a small camera-like sensor that can tell us how much of the illuminated water has chlorophyll) is pointed at that spot. The information is relayed through the optical fibers below to our screen, and that’s how we know the amount of chlorophyll in our sample!



























9. Also on the data sheet, record the date, water temperature, weather, and your name so we can keep track of all the scientists involved!

10. Congratulations! You’ve helped to monitor the health of this waterway, and your data will be used to help make sure this place stays healthy for wildlife and people!

Why is this important?

Knowing what’s in our water matters, and not only in order to drink it! People have been reliant on harvesting seafood from beaches since time immemorial. In coastal British Columbia, these delicacies include traditional foods such as Pacific Oysters, Butter Clams, sea urchins, and many other intertidal species! If there is too little or too much phytoplankton in the water, these animal species may not be able to thrive. By assessing the chlorophyll content in the water, we can see if the ecosystem is healthy or in need of restoration.













Next Steps:

Now that you know how much chlorophyll is in your sample, you’ve successfully helped to monitor the health of your sampled waterway! There are actually lots of other ways that you can look at water health, and other measures that can tell us even more about the ecosystem. 

For example, when you were taking your water sample, did you notice any floating debris or particulate matter in the water? If you did, the water might have what is called high turbidity. In this context, turbidity is the amount of particulate matter in a waterway. This is an important indicator of ecosystem health, as it helps us to determine how light penetrates into the water and provides food for the phytoplankton we studied today. For more information on turbidity, please see our turbidity protocol guide, or look at this cool online resource by YSI: https://www.ysi.com/parameters/turbidity










































This protocol is adapted from the protocol of Dr. Gerard Berdie & Joyce Sun, Water & Aquatic Sciences Research Program, University of Victoria. Last Updated 30 Sept, 2019.
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