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PAR and Depth

PAR Attenuation in Water
The process of photosynthesis involves the use of light energy to convert carbon dioxide and water into sugar, oxygen, and other organic compounds. In aquatic ecosystems, the amount of light that penetrates the water column determines how much energy is available for algae and plants to perform photosynthesis. As light passes through the water column, its intensity decreases, otherwise known as attenuation. Because of this light attenuation, as water depth increases, less energy is available for plants to perform photosynthesis.
Light attenuation can be affected by many factors including chemical compounds, suspended solids, and even plankton. Nutrient rich (eutrophic) bodies of water tend to have a much lower attenuation rate than bodies of water that are low in nutrients (oligotrophic). In other words, the clearer the water, the farther the light can penetrate the water column. 

The most common way to measure light attenuation and turbidity is to use a Secchi disk. The disk is lowered into the water column until it is no longer visible. While this is an easy way to observe attenuation, it can be open to subjective interpretation. To determine the amount of light available for photosynthesis at different depths, a sensor that measures photosynthetically active radiation, such as the Vernier PAR Sensor  should be used instead of a Secchi disk. 
OBJECTIVE

Use a PAR Sensor to measure the amount of photosynthetically active radiation at different depths.

MATERIALS
	LabQuest
	Vernier PAR Sensor

	LabQuest App
	Secchi disk


PROCEDURE

1.
Connect the PAR Sensor to LabQuest. Note: the PAR Sensor should be attached to the top of a Secchi disk with a counter weight on the opposite side so the disk stays horizontal in the water column. 
2.
Set up the data-collection mode. 

a. On the Meter screen, tap Mode. Change the data-collection mode to Events with Entry.

b. Enter the Name (Depth) and Units (m). Select OK.


3.
Start data collection.
4.
Measure the PAR value at the water line.

a. Start at the top of the water line or at 0 m depth. In other words, make sure that the PAR Sensor is just underneath the water surface. Note: Always maintain a solid grip on the cables and Secchi line. Do not support the cables by holding the amplifier box of the PAR Sensor; the sensor could disconnect from the amplifier box and sink to the bottom of the lake. 

b. Monitor the readings. When the readings have stabilized, tap Keep. 

c. Enter 0 for the depth in meters, and then select OK.

5.
Measure the PAR value at the increasing depths. 
a. Using the calibrated line on the Secchi disk, lower the disk by 0.5 m. 

b. When the readings have stabilized, tap Keep. 
c. Enter the depth of the PAR Sensor in meters, and then select OK.
d. Repeat Steps a–c until you reach 5 m. 

e. Record the PAR value at 5 m and then stop data collection.
f. (Optional) Save the file as directed by your instructor. 

questions

1.
How did the PAR levels change as the depth increased?

2.
Which range showed the greatest attenuation? Which range showed the least attenuation?

3.
How does attenuation relate to plant growth?

4.
Based on your results, at what depths would you expect to find most of the aquatic life?
Extensions

1.
Further analyze data by inserting an inverse exponent curve fit.

2. 
Analyze seasonal effects on attenuation levels.
3.
Analyze the attenuation rates at different locations either within the same body of water or at different ones.
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