
Lakes possess a unique set of physical and chemical characteristics that will change over time.  
These in-lake water quality characteristics, or parameters, are used to describe and measure the 
quality of lakes, and they relate to one another in very distinct ways.  As a result, it is virtually 
impossible to change any one component in or around a lake without affecting several other 
components, and it is important to understand how these components are linked.  
 
The following pages will discuss the different water quality parameters measured by Lake   
County Health Department staff, how these parameters relate to each other, and why the 
measurement of each parameter is important.  The median values (the middle number of the data 
set, where half of the numbers have greater values, and half have lesser values) of data collected 
from Lake County lakes from 2000-2008 will be used in the following discussion. 
  
Temperature and Dissolved Oxygen: 
 
Water temperature fluctuations will occur in response to changes in air temperatures, and can 
have dramatic impacts on several parameters in the lake.  In the spring and fall, lakes tend to 
have uniform, well-mixed conditions throughout the water column (surface to the lake bottom).  
However, during the summer, deeper lakes will separate into distinct water layers.  As surface 
water temperatures increase with increasing air temperatures, a large density difference will form 
between the heated surface water and colder bottom water.  Once this difference is large enough, 
these two water layers will separate and generally will not mix again until the fall.  At this time 
the lake is thermally stratified.  The warm upper water layer is called the epilimnion, while the 
cold bottom water layer is called the hypolimnion.  In some shallow lakes, stratification and 
destratification can occur several times during the summer. If this occurs the lake is described as 
polymictic. Thermal stratification also occurs to a lesser extent during the winter, when warmer 
bottom water becomes separated from ice-forming water at the surface until mixing occurs 
during spring ice-out.   
 
Monthly temperature profiles were established on each lake by measuring water temperature 
every foot (lakes < 15 feet deep) or every two feet (lakes > 15 feet deep) from the lake surface to 
the lake bottom.  These profiles are important in understanding the distribution of 
chemical/biological characteristics and because increasing water temperature and the 
establishment of thermal stratification have a direct impact on dissolved oxygen (DO) 
concentrations in the water column.  If a lake is shallow and easily mixed by wind, the DO 
concentration is usually consistent throughout the water column.  However, shallow lakes are 
typically dominated by either plants or algae, and increasing water temperatures during the 
summer speeds up the rates of photosynthesis and decomposition in surface waters.  When many 
of the plants or algae die at the end of the growing season, their decomposition results in heavy 
oxygen consumption and can lead to an oxygen crash.  In deeper, thermally stratified lakes, 
oxygen production is greatest in the top portion of the lake, where sunlight drives photosynthesis, 
and oxygen consumption is greatest near the bottom of a lake, where sunken organic matter 
accumulates and decomposes.  The oxygen difference between the top and bottom water layers 
can be dramatic, with plenty of oxygen near the surface, but practically none near the bottom.  
The oxygen profiles measured during the water quality study can illustrate if this is occurring. 
This is important because the absence of oxygen (anoxia) near the lake bottom can have adverse 
effects in eutrophic lakes resulting in the chemical release of phosphorus from lake sediment and 



the production of hydrogen sulfide (rotten egg smell) and other gases in the bottom waters.  Low 
oxygen conditions in the upper water of a lake can also be problematic since all aquatic 
organisms need oxygen to live.  Some oxygen may be present in the water, but at too low a 
concentration to sustain aquatic life.  Oxygen is needed by all plants, virtually all algae and for 
many chemical reactions that are important in lake functioning.  Most adult sport-fish such as 
largemouth bass and bluegill require at least 3 mg/L of DO in the water to survive.  However, 
their offspring require at least 5 mg/L DO as they are more sensitive to DO stress.  When DO 
concentrations drop below 3 mg/L, rough fish such as carp and green sunfish are favored and 
over time will become the dominant fish species. 
 
External pollution in the form of oxygen-demanding organic matter (i.e., sewage, lawn clippings, 
soil from shoreline erosion, and agricultural runoff) or nutrients that stimulate the growth of 
excessive organic matter (i.e., algae and plants) can reduce average DO concentrations in the 
lake by increasing oxygen consumption.  This can have a detrimental impact on the fish 
community, which may be squeezed into a very small volume of water as a result of high 
temperatures in the epilimnion and low DO levels in the hypolimnion. 
 
Conductivity, Chloride, pH: 
 
Conductivity and Chloride: 
Conductivity is the inverse measure of the resistance of lake water to an electric flow.  This 
means that the higher the conductivity, the more easily an electric current is able to flow through 
water.  Since electric currents travel along ions in water, the more chemical ions or dissolved 
salts a body of water contains, the higher the conductivity will be.  Accordingly, conductivity has 
been correlated to total dissolved solids and chloride ions.  The amount of dissolved solids or 
conductivity of a lake is dependent on the lake and watershed geology, the size of the watershed 
flowing into the lake, the land uses within that watershed, and evaporation and bacterial activity. 
Many Lake County lakes have elevated conductivity levels in May, but not during any other 
month.  This was because chloride, in the form of road salt, was washing into the lakes with 
spring rains, increasing conductivity.  Most road salt is sodium chloride, calcium chloride, 
potassium chloride, magnesium chloride or ferrocyanide salts. The median near surface 
conductivity in Lake County lakes from 2000-2008 is 0.8934milliSeimens per centimeter 
(mS/cm) and ranged from a minimum of 0.2542 in Broberg Marsh to a maximum of 
6.8920mS/cm in IMC Lake.  The median anoxic conductivity in Lake County lakes from 2000-
2008 was 1.0312 mS/cm and ranged from a minimum of 0.3210 mS/cm in Lake Kathyrn to a 
maximum of 7.4080 mS/cm in IMC Lake.  Beginning in 2004, chloride concentrations are one of 
the parameters measured during the lake studies.  The Lake County epilimnetic median is 166 
mg/L and ranged from a minimum of 30 mg/L in White Lake to a maximum of 2760 mg/L in 
IMC Lake.  The hypolimnetic median is 139 mg/L and ranged from a minimum of 41mg/L in 
Timber Lake (N) to a maximum of 2390 mg/L in IMC Lake.  Increased chloride concentrations 
may have a negative impact on aquatic organisms. Conductivity changes occur seasonally and 
with depth.  For example, in stratified lakes the conductivity normally increases in the 
hypolimnion as bacterial decomposition converts organic materials to bicarbonate and carbonate 
ions depending on the pH of the water.  These newly created ions increase the conductivity and 
total dissolved solids.  Over the long term, conductivity is a good indicator of potential 
watershed or lake problems if an increasing trend is noted over a period of years.  It is also 



important to know the conductivity of the water when fishery assessments are conducted, as 
electroshocking requires a high enough conductivity to properly stun the fish, but not too high as 
to cause injury or death. 
 
pH:  
pH is the measurement of hydrogen ion (H+) activity in water.  The pH of pure water is neutral at 
7 and is considered acidic at levels below 7 and basic at levels above 7.  Low pH levels of 4-5 
are toxic to most aquatic life, while high pH levels (9-10) are not only toxic to aquatic life but 
may also result in the release of phosphorus from lake sediment.  The presence of high plant 
densities can increase pH levels through photosynthesis, and lakes dominated by a large amount 
of plants or algae can experience large fluctuations in pH levels from day to night, depending on 
the rates of photosynthesis and respiration.  Few, if any pH problems exist in Lake County lakes.  
Typically, the flooded gravel mines in the county are more acidic than the glacial lakes as they 
have less biological activity, but do not usually drop below pH levels of 7.  The median near 
surface pH value of Lake County lakes is 8.32, with a minimum of 7.06 in Deer Lake and a 
maximum of 10.28 in Round Lake Marsh North. 


