
Tracking the Thermocline



Question
Does lake bed depth affect the depth of the definable thermocline in lakes?

Purpose
The purpose of my trials is to determine whether the lake bed depth affects the 

depth of thermoclines in lakes. The thermocline distributes needed nutrients to all the 

water layers. These nutrients, such as nitrogen and oxygen, are crucial to sustaining 

plants and animals in lakes. Without the nutrients supplied by the thermocline, many 

freshwater life forms would not exist. By doing tests to locate the thermocline, it can 

help determine if that body of water is suitable for life.



Background Research
● Thermoclines play a big role in almost all marine and freshwater life. 

● Thermoclines are a transition layer in a body of water between the warmer (less dense) surface layer and 

the cooler (denser) deep layer (Thermocline)

○ In the thermocline the temperature changes rapidly

○ They are important for their ability to supply nutrients throughout the water column

● The formation of a thermocline all depends on temperature (and in turn, density) 

○ The colder the water, the denser it is, and vice-versa 

○ The surface layer of water is heated by the sun, so it is the warmest and least-dense layer

○ The deep water does not get any direct sunlight, which means it is the coldest and most dense 

layer (Thermocline)

○ Because of the difference in density, the water layers do not want to mix, with the lighter 

surface water on top of the denser deep water

○ The point where the two water layers meet is the thermocline

For example, think of the thermocline as the strip of water that connects the shallow and deep 

water layers.

● Thermoclines disappear twice a year in most freshwater environments, through a process called lake 

turnover

○ As changes in temperatures come, the difference in density between the layers becomes smaller, 

until the whole lake is of a similar temperature and density.



Background Research Diagram



Hypothesis and Variables
If I locate the thermocline at different depths of a lake, to determine if the depth of the 

thermocline depends on the depth of the water, then I expect that the depth of thermocline is not 

directly correlated to the depth of the water.

Independent Variable: The lake bed depth of the test locations

Dependent Variable: The temperature at each increment of depth

Constant(s): Body of water in which I record data, date and time in which I record my trials*, 

method in which I record temperature.

* Because of thermometer malfunctions, I had to record data on 2 different dates.



Materials
1. Modified GrillMark Thermometer, *LCD-DTM280 Digital Thermometer

2. Empire 300’ Fiberglass Measuring Tape

3. Spreadsheets (to record data)

4. roll of D1uct Tape

5. Ballast for the measuring tape

6. Data Recording Tools (Clipboard, pens, pencils etc)

7. Frontier 16 foot canoe, *Tracker Pro v175 boat

8. 10 lb weights

* All materials with an asterisk were used during the 2nd, 3rd, and 4th trials, but not the 1st



Procedure 13. If there is a temperature change between those 

measurements, lower thermometer back down to area 

where change was observed and measure by 3-foot 

increments.

14. If there is change between the 3-foot increments, go  

and record temperature foot-by-foot.

15. Repeat steps 6-14 until lake surface

16. Paddle/motor to 2nd test location

17. Repeat steps 6-14

18. Paddle/motor to 3rd test location

19. Repeat steps 6-14

20. Paddle/motor to 4th test location 

21. Repeat step 6-14

22. Paddle/motor back to lake shore

23. Unload watercraft and store materials in vehicle

24. Transfer data from spreadsheets to computer

25. Perform data analysis

1. Gather all items listed in materials section

2. Proceed to lake of interest 

3. Unpack materials at lakeside (boat, 

thermometer, etc.)

4. Load materials onto kayak/boat

5. Paddle/motor to first test location 

6. Lower anchor until watercraft is secure

7. Lower weighted tape measure to locate lake 

depth

8. Record lake depth on data spreadsheet

9. Lower thermometer to lake bed and record 

temperature

10. Record temperature on data spreadsheet

11. Raise thermometer 5 feet and record 

temperature

12. Raise another 5 feet and record temperature



Results
● Trial 1*

○ Measured water temperature at 1 foot intervals 

○ Lake bed depth is 25 feet

○ Observed sudden temperature spike near the top of the water column

● Trials 2, 3, 4 Overview

○ Trials 2, 3, and 4 measured on same day, at different locations on lake 

○ Measured water temperature at 5 foot intervals

■ After observable temperature change detected, measured temperature at 3 foot intervals 

■ Measured at 1 foot intervals when change detected between 3 foot intervals 

● Trial 2

○ Lake bed depth is 22 feet

○ Temperature stable until approx. 12 feet

○ After 12 feet it gradually started to increase

○ At 6 feet, there was a temperature spike followed by a gradual increase to the surface



Results (Cont.)
● Trial 3 

○ Lake bed depth is 20 feet.

○ Temperature was stable until approx. 10 feet

○ After approx. 10 feet, the temperature increased linearly until about 4 feet, where it became stable 

until the surface

● Trial 4 

○ Lake bed depth is 19 feet 

○ Temperature maintained some stability until 14 feet

○ After approx. 14 feet temperature increased quickly, then increased linearly to the surface.

* Note: Trial 1 was recorded with a different thermometer on a different date, but I included it for the 

sake of data. The reason for this was that the first thermometer shorted out, so I had to acquire a new 

one to continue testing. Trial 1’s thermometer was also not accurate on the decimal of degrees scale, so 

the data is not as precise as the later tests. The data is also slightly different because water temperatures 

were warmer at the time of Trial 1. To indicate Trial 1 data in my graphs, I used stars instead of points. 



Results Graphs/Tables Trial 1



Results Graphs Trials 2 and 3
Water Temperature vs. Depth Trial 2 Water Temperature vs. Depth Trial 3
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Results Graphs Trial 4

This is the the setup I used to record 

my first trial.

Conducting tests for 

trial 1.

�� 🙂

Recording data for 

trial 1.

Water Temperature vs. Depth Trial 4
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Results Graphs All Trials
Water Temperature vs. Depth
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Setting up my notebook for 

recording data.

Recording data for 

trial 2.

Recording depth and 

temperature data for trial 3.



Conclusion
● After analyzing my data, I discovered there was no definable thermocline, likely due to the time of year I 

conducted my tests. 

● The data presented in the 5 graphs shows that the temperature was stable near the lake bed, indicating 

the hypolimnion (deep) layer of water. 

● This occurs because the deep layer is the densest water layer, which causes it to sink to the bottom 

● The data then shows the water temperature rise to the surface

● This indicates that those measurements were taken in the epilimnion (shallow) and Metalimnion 

(middle) water layer, where I believe lake turnover is taking place. 

● The epilimnion had already begun to mix with the thermocline, which I believe explains the lack of a 

definite thermocline

● This project encounter a few setbacks:

○ Conflicting background information

○ Thermometers: malfunctions, slow reaction time, lack of suitable devices (wire length, waterproof)

● Possible extensions:

○ Repeat trials, but in time of year where thermocline is identifiable 

○ More trials in different locations on the lake

○ Across different types of weather conditions
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