
The Impact of Thermal Structure and Mixing on Nutrient Dynamics and Plankton 
Abundance in Intermediate Depth Lakes in Maine  

Introduction: 
This project examined the correlation between thermal structure 
and Secchi depths in East Pond and North Pond from 2006 to 
2009. East Pond and North Pond are both intermediate depth lakes 
in the Belgrade Lakes chain in Central Maine.  We expect North 
Pond to be less stratified than East Pond because of it’s shallower 
depth and greater surface area. We projected that the Secchi 
depth will decrease following a mixing event.  We are interested in 
how mixing events influence plankton abundance as measured by 
Secchi depth. 

Discussion: 
Throughout the summer, East Pond consistently shows periods of stratification followed by short mixing events. East Pond is a 
meter deeper than North Pond and has greater sediment surface area in the anoxic layer. These factors facilitate stratification 
and allow for greater nutrient release. See Figures 2 and 3. Meanwhile, North Pond remains relatively well mixed due to it’s 
shallower depth as well as increased wind fetch. 
The Secchi depth data in East Pond correlates to thermal data with a lag time of 10 to 15 days. Secchi depths in these lakes 
are a direct result of plankton abundance that we attribute to internal nutrient loading from the sediments to the epilimnion. 
See Figures 1 and 2. 
This research shows that for intermediate depth lakes, short scale mixing events have significant impacts on nutrient 
dynamics and plankton abundance. There is a direct feedback between the biology (plankton blooms) and thermal structure of 
the lake. Shallow Secchi depths influence how deep sunlight can penetrate into the water column, reinforcing stratification 
which in turn produces anoxic conditions at the bottom. These anoxic conditions release phosphorus into the hypolimnion. The 
interaction between the physics, biology, and sediment chemistry determine the ability of the lake to partition nutrients 
between the water column and the sediments. 

Materials and Methods: 
Temperature data was collected at 10-minute intervals throughout 
the summers 2006 to 2009 using Onset HOBO sensors placed at 
one-meter intervals from the bottom to the top of East Pond and 
North Pond. Secchi depth data was also collected over the same 
time period allowing quantification of water clarity. 

Figure 1. 
Traditional lake monitoring profiles of temperature, fluorescence, and dissolved 
oxygen for East Pond using SONDE data from 2006.  

How to read these graphs: Each series in the above graphs represents a temperature sensor at a specific depth indicated in the legend. Depths are recorded in meters. As expected, shallow depth 
sensors record higher temperatures. Secchi depths are plotted on a different y-axis with shallow Secchi depths representing plankton blooms. Day 182 is July 1st; Day 213 is August 1st; Day 244 is 
September 1st. 
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Figure 2. 

Figure 3. 

2009’s main mixing event is 20 days 
behind previous years due to 
anomalous weather. 
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