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The Characteristics of Bodies of Water:
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Water’s unique temperature-density relationship results m the formation of distinct
layers within nonflowing bodies of water, as shown n Figure 3.6. During the summer
a surface layer (epilimnion) 1s heated by solar radiation and, because of 1ts lower
density, floats upon the bottom layer, or hypolimnion. This phenomenon 1s called
thermal stratification. When an appreciable temperature difference exists between
the two layers, they do not mix but behave independently and have very different
chemical and biological properties. The epilimnion, which 1s exposed to light, may
have a heavy growth of algae. As a result of exposure to the atmosphere and (during
daylight hours) because of the photosynthetic activity of algae, the epilimnion contains
relatively higher levels of dissolved oxygen and generally 1s aerobic. In the
hypolimnion, bacterial action on biodegradable organic material may cause the water
to become anaerobic (lacking dissolved oxygen). As a consequence, chemical species
in a relatively reduced form tend to predominate 1n the hypolimnion.
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Figure 3.6. Stratification of a lake.



The shear-plane, or layer between epilimnion and hypolimnion, 1s called the
thermocline. During the autumn, when the eptlimnion cools, a point 15 reached at
which the temperatures of the eptlimnion and hypolimnion are equal. This disappear-
ance of thermal stratification causes the entire body of water to behave as a hydrolog-
ical unit, and the resultant mixing 15 known as overturn. An overturn also generally
naracteristics of
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FIGURE 3-6 Lake stratification and seasonal overturn.




Aquatic Life:

The l1ving orgamisms (biota) 1n an aguat cecosys em may be classiied as exther
qufotrophic orketerotroqk . Aufot rophlc organ sms ufilze solar or chemical energy
10 0% elements trom sinmple, nonlving imorganic matertal nto complex lfe molecules
that composg Irving orgamisms. Algag are the most important autotrophic aquati
Organisms because they are producers that uttize solar energy fo generate biomass
rom CO, and other simple morganic species
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Life forms higher than algae and bacteria—fish, for example—comprise a
comparatively small fraction of the biomass in most aquatic systems. The mfluence of
these higher life forms upon aquatic chenustry 1s minimal. However, aquatic life 1S
strongly mfluenced by the physical and chemical properties of the body of water mn
which 1t lives. Temperature, transparency, and turbulence are the three main phys-
ical properties affecting aquatic life. Very low water temperatures result in very slow
biological processes, whereas very high temperatures are fatal to most organisms. The
fransparency of water 1§ particularly important 1n determining the growth of algae.
Turbulence 15 an 1mportant factor m mixing processes and transport of nutrients and
waste products i water. Some small orgamisms (plankton) depend upon water
currents for their own mobility.
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