
Watershed Wisdom –Climate Change: Coming Soon to a Planet Near You! 
   
 We have written several columns about plants this year including two about 
invasive plants. This has raised awareness about this important issue and I have had 
people coming into my office all summer talking about how suddenly they are seeing all 
these plants “they never had before” and “they must be invasive,” usually bringing me a 
sample in a plastic bag or bucket.  Others are reporting clumps of “green cotton candy-
like clumps” they never noticed before.  Some of this is due to increased awareness- more 
people are paying attention to plants, which is good.  In almost all cases, the plants they 
are noticing are in fact, native plants that have always been in the lake. But this year there 
seem to be bumper crops of native plants such as common waterweed or bladderwort that 
are superficially similar to invasive milfoils or hydrilla.  And there is definitely much 
more of the green, cotton candy-like clumps of metaphyton.  Why is this? 

Those of you who live here year round will recall that ice out occurred in most of 
our lakes in the third week of March, nearly a month ahead of “normal.”  It was so early 
that the governor opened the open water fishing season two weeks early.  This early ice 
out has essentially lengthened the growing season by a month and resulted in water 
temperatures rising much earlier than normal.  The lack of snowmelt and below average 
precipitation has resulted in low, and in most cases, clearer than average lakes.  This has 
allowed light to penetrate deeper than normal and created near ideal conditions for 
aquatic macrophyte plants and the relatively long lived filamentous algae that form the 
clumps of metaphyton that are so prevalent this year.  

While many lakes are clearer than average, mainly due to the below average 
precipitation resulting in less stormwater runoff and lower than normal sediment entering 
the lakes, there are some lakes, such as East Pond, that are much greener than average.  
Why do the same conditions make many lakes clearer than average and many others 
more opaque?  The early ice out that allowed more light to penetrate has also resulted in 
the lakes stratifying earlier and stronger than normal.  Stratification in lakes occurs 
because warm water is less dense than colder water and as the surface waters warm, the 
warm water forms a layer of lighter water that floats on top of the heavier, cooler bottom 
waters.  As the wind blows across the surface of the lake and the temperatures continue to 
rise, a mixed layer forms at the surface. The depth of this mixed layer is a function of the 
size and shape of the lake and the strength of the wind.  Large lakes such as Great Pond 
will form a mixed layer on the order of about 30 ft by mid-summer whereas smaller lakes 
such as East Pond or North Pond will form a mixed layer more on the order of 20 feet.  
The bottom of the mixed layer is known as the “thermocline,” where there is a rapid 
decrease in temperature that forms a density discontinuity that inhibits mixing between 
the warm surface waters, which limnologists call the “epilimnion,” and the colder bottom 
waters, known as the “hypolimnion.” 

Once the lake stratifies, the hypolimnion no longer receives a constant 
replenishment of oxygen from the surface.  However, organic detritus continues to fall to 
the bottom, which results in oxygen being consumed as this material is broken down by 
bacteria that live in the hypolimnion.  This can result in the hypolimnion becoming 
anoxic, which results in chemical reactions (specifically, “reduction” for those who still 
remember their high school chemistry) that can release phosphorus from the sediments 
back into the water column.  In East Pond, which is about 25 feet deep in some areas, this 



stratification often results in a warm, oxygen-rich 20-ft thick epilimnion floating on top 
of a cooler, low-oxygen but high phosphorus, 5-ft thick hypolimnion.  If you then get a 
large thunderstorm with strong winds, this can trigger a mixing event that mixes the high 
phosphorus bottom water into the surface waters, triggering an algae bloom that suddenly 
turns the lake green.   

Meanwhile, North Pond, which is roughly the same size and shape as East Pond 
and connected to it via the Serpentine is as clear as it’s been in years. There are two key 
differences between the lakes.  North Pond’s larger watershed results in more aluminum 
minerals in the sediments and the lake is less than 20 feet deep so it stays mixed and 
oxygenated to the bottom.  As a result, the bottom waters don’t go anoxic and 
phosphorous is not released from the sediments under windy conditions.  So the same 
conditions that can cause one lake to be clearer than average can cause another to be 
more opaque simply because the depth and shape of the lake or composition of the 
bottom sediments are different. 

As our climate changes due to increased carbon dioxide emissions, the on average 
warmer atmosphere can hold more water, which leads to intensification of the hydrologic 
cycle, with more extreme weather events such as the tornadoes that recently swept across 
portions of Maine.  We can expect more years with above average precipitation like last 
year and more with below average precipitation like this year. And we can expect 
average ice out dates to occur earlier more often and our lakes to stratify earlier and 
stronger.  So what will climate change mean for our lakes? As we’ve shown, the answer 
isn’t necessarily the same for all lakes and we will discuss this in future columns.  If you 
are impatient, stop by the BRCA office and we can talk. 

 
  


