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Activity 1: Measuring Water Clarity with a Secchi Disk 
  

Summary 
Do you like to swim and boat in lakes that are clear and blue or 
murky and green? Most people like clear water because it looks 
clean, and one way to gauge clarity is by measuring how deeply 
sunlight can penetrate down into the water column. The tool used 
to measure this is called a Secchi disk, which is a flat, round, black 
and white disk attached to a measuring tape. 

People who monitor lake clarity slowly lower the disk down into 
the water until it is no longer visible through the Aqua Scope. An 
Aqua Scope is like a giant goggle that makes it easier to see 
through the uneven surface water; reflected glare from the sun 
and waves often make it difficult to see very far into the water 
without the scope. Once the Secchi disk disappears from sight, 
students record the depth shown on the measuring tape and 
compare their measurements to those of other lakes. 

    

Essential Questions 

 What is the water clarity of the lake as measured by the Secchi disk? 
 How does this compare to readings at other times of the year or in other lakes? 
 What causes the clarity (Secchi depth) of a lake to change? 

Learning Objectives 

 Secchi depth is a measurement of water clarity, which is a good 
indicator of water quality in most cases. 

 A lake is a dynamic system affected by the land that surrounds it 
(its watershed). 

 An overgrowth of microscopic plants, like plankton, floating in 
the water contributes to poor water clarity. 

 Phosphorus, a nutrient, is the limiting factor for plant growth 
and excessive amounts in a lake contribute to algal blooms, or 
an accelerated growth of phytoplankton. This causes the lake to 
become green, murky, and smelly. 

 Stormwater runoff often carries a lot of phosphorus. Vegetative 
buffers along the shore filter stormwater and remove much of 
the excess phosphorus before it enters the lake, helping to 
maintain high water clarity. 

 Poor water quality has a widespread effect across the 
watershed; affecting plant and animal life, people, homes, and 
local businesses. 

  



Activity 2: Plankton Tow, Introduction to Food Webs 
and Phytoplankton 

  

Summary 
“Plankton” isn’t just a character from ‘Spongebob’; it’s actually a real life aquatic organism that is just 
one of many microscopic floating animals called zooplankton that live right here in our lakes. To catch 
them, we use a fine mesh sieve called plankton tow or net, and drop it off the bow of the Melinda Ann 
at a specific depth. Zooplankters (microscopic floating animals) are caught in the net while 
phytoplankton (microscopic floating plants) aren’t, because they are typically smaller and pass straight 
through the mesh. The contents of the sieve are brought aboard and identified using Melinda Ann's Ken-
a-Vision microscope projector. 

   

Essential Questions 

 Does this lake support zooplankton? 
 Since zooplankters eat phytoplankton, what can you deduce from the presence of zooplankton? 
 How many species of zooplankton did you identify from the plankton tow? 
 Which of these critters is your favorite? 

Learning Objectives 

 To capture and examine zooplankton, the microscopic animal plankton that feed on 
phytoplankton found near the surface during the day.  Phytoplankton is found near the surface 
because these tiny plants need sunlight to grow. 

 Plankton is the basic part of the food web that supports frogs, fish, turtles, birds and other 
aquatic animals. 

 The amount of zooplankton in a lake depends on the availability of phytoplankton. 

  



Activity 3: Taking the Lake’s Temperature to “See” Lake 
Stratification 

  

Summary 
Have you ever jumped into the lake and felt the water get colder as you sink further and further down? 
That’s because varying amounts of sunlight and wind mixing of lake water affect the lake in a way that 
makes it get colder as you reach the bottom in the summertime. 

 
In deep water, students drop a temperature probe on a line to measure water temperature at various 
levels of lake depth. They record and plot the data to observe changes or patterns in the temperature as 
a function of depth. 

 

Essential Questions 

 Does this lake divide into different 
temperature layers (does it stratify)? 

 If so, how deep is that middle separating 
layer (the thermocline)? 

 What is the temperature of the water 
above and below the thermocline? 

 If it does not stratify, why does the 
temperature of this lake stay the same 
from top to bottom? 

 How deep is this lake? 

Learning Objectives 

 Deep lakes often become stratified in the summer and develop three distinct layers. The 
topmost layer is sun-warmed, uniform in temperature, and well mixed and oxygenated by wind, 
wave action, and photosynthesis. The middle layer, the thermocline, is characterized by a 
sudden temperature change; this gradient  separates the warmer top layer from the cooler 
bottom layer. This occurs because the density of water depends on the temperature, so the cold 
water below does not easily mix with the warmer water at the surface directly.  The thermocline 
is where the two layers mix. The bottom layer is very cold and has very little oxygen.  When 
there are a lot of decaying materials at depths, it is possible for this layer to lose most or all of its 
dissolved oxygen (which is a necessity for fish!) 

 Shallow lakes may lack a thermocline, which means that warm, highly oxygenated water at the 
surface can directly mix with the cold, anoxic (lacking oxygen) water at the bottom. Wind 
contributes to this process, and it causes nutrients in the lake sediment to be recycled. As a 
result, phytoplankton can grow faster and possibly produce a bloom. 

 Oxygen gets mixed or dissolved into water by wind at the lake’s surface and by plant 
photosynthesis. 

 Maine’s seasonal variations in air temperature cause water on the surface to freeze in winter 
and melt in spring. 



 The density of water varies with temperature; water is densest at 39 degrees Fahrenheit. 
 If a lake stratifies, it will “turn over” when the temperature of the lake is the same from top to 

bottom, at around 39 degrees Fahrenheit. This happens twice a year: spring (after ice out) and 
fall (before ice in). When the temperature is uniform throughout the lake, wind blowing across 
the surface will cause the entire lake to mix. This often makes lakes less transparent during the 
“turn over” period. 

 Coldwater fish that can only survive hot summer weather by going to the deepest and therefore 
coolest parts of the lake depend on “turn over” to spread oxygenated water throughout the 
lake, even into its deepest holes. At the time of “turn over”, the oxygen content of the water is 
uniform throughout the lake. 

Downloads 

 Activity Three: Taking the Lake's Temperature to "See" Lake Stratification (PDF) 
 Aboard the Melinda Ann: On the Water Activities (Full Version as PDF) 

Additional Info 
Why is lake temperature important? 
Discussion of the causes of thermal stratification, including reverse stratification under ice (uses degrees 
Celsius only; 1 Fahrenheit = (Celsius x 9/5) + 32) 
Lab activity using collected data 
Why Lakes Stratify (a much more technical description can be found here) 

  

http://www.mainecola.org/LinkClick.aspx?fileticket=iR15Gpxd%2bFE%3d&tabid=189
http://www.mainecola.org/LinkClick.aspx?fileticket=GU2M6psfhic%3d&tabid=189
http://www.lakeaccess.org/russ/temperature.htm
http://faculty.gvsu.edu/videticp/stratification.htm
http://www.waterontheweb.org/curricula/bs/teacher/thermal/teaching.html
http://faculty.gvsu.edu/videticp/stratification.htm


Activity 4: Using a Benthic Dredge to Identify Insects 
(Macroinvertebrates) in the Sediments 

Summary 
Few of us are familiar with what exists on the bottom of a 
lake or what kind of aquatic life inhabits the depths.  Most of 
us are familiar with the shallow, near-shore parts of a lake, 
where sunlight penetrates to the bottom and familiar plants 
and animals are common.  We don't know the deep-water 
lake bottom as well.  These areas are highly variable and 
different from the shallows. 

In this activity, we use a benthic dredge to scoop up a sample 
of sediment from the lake bottom and haul the sample to 
the surface for a closer examination. Our benthic dredge is 
like a metal clam shell; it has two jaws that are set in the 
open position until a metal weight (called a messenger) trips 
the instrument, causing the jaws to snap shut, trapping 
sediment in the process. We dump the whole sample into a 
bucket, dilute it with water, and pour all this liquid through a 
strainer. Macroinvertebrates (large insects without spinal 
columns) remain in the strainer.  Then we identify the 
different types of critters using a key. 

 

Essential Questions 

 How does this deep-water sediment sample compare to the bottom of the lake in shallow areas 
where you can stand? 

 What (if any) macroinvertebrates did you find in the sediment sample? 
 What do the keys tell you about the life stages of these insects? 
 Now can you tell where many of the insects we see above and around the lake come from? 

Learning Objectives 

 Floating plankton are not the only food sources in a lake; the lake bottom is the nursery for its 
insect life. 

 The healthier a lake is, the more aquatic insect life it supports. These aquatic insects have an 
important place in the food web of a lake. 

  



Activity 5: Examining Life in the Depths with the ROV 
   

Summary 
Have you ever wondered what the lake would look like from a 
fish’s perspective? In this deep or shallow-water activity, 
students operate the most high-tech instrument aboard the 
Melinda Ann, a Remote Operated Vehicle (ROV). The ROV is 
equipped with 150 feet of tether, a camera, thrusters, and 
lights. They take a diving, loon’s-eye-view of the lake on the 
video monitor as they navigate the ROV up, down, and around 
the lake. 

   

 

Essential Questions 

 If I could navigate underwater what would I see? 
 Does any of what I see give me an indication of lake health? 

  

Learning Objectives 

 To directly see the underwater lake environment and 
encounter features of the lake ecosystem that can only be 
seen in that way. 

 Discover that most macro life can be found in the shallower 
areas nearest the shore, where animals can readily find food, 
cover, and spawning environments. 

 Much that they observe may relate to lake health, from a 
school of crayfish to a bed of mussels on the lake floor.  Other 
things may indicate poor health such as a depleted, lifeless 
deep hole in an oxygen-poor hypolimnion or an algal bloom 
that has sunk to the bottom of the lake. 

Downloads 

 Activity Five: Examining Life in the Depths with the ROV (PDF) 
 Aboard the Melinda Ann: On the Water Activities (Full Version 

as PDF) 

Additional Info 
Video of a home-made ROV in McDonald Lake 
Video at 90’ in Walden Pond, MA (note color of bottom) 

 
 

http://www.mainecola.org/LinkClick.aspx?fileticket=8VSaEFGcwRw%3d&tabid=191
http://www.mainecola.org/LinkClick.aspx?fileticket=GU2M6psfhic%3d&tabid=191
http://www.mainecola.org/LinkClick.aspx?fileticket=GU2M6psfhic%3d&tabid=191
http://www.youtube.com/watch?v=49PYiPV4XZA
http://www.youtube.com/watch?v=p5iS6VzG-VY&feature=related

