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CHAPTER 3

WATER AND THE FITNESS OF
THE ENVIRONMENT

FRAMEWORK

Water makes up 70% to 95% of the cell content of liv-
ing organisms and covers 75% of the Earth's surface.
Its unique properties make the external environment
fit for living organisms and the internal environment
of organisms fit for the chemical and physical process-
es of life.

Hydrogen bonding between polar water molecules
creates a cohesive liquid with a high specific heat and
high heat of vaporization, both of which help to regu-
late environmental temperature. The polarity of water
makes it a versatile solvent. An organism's pH may be
regulated by buffers. Acid precipitation poses a seri-
ous environmental threat.

CHAPTER REVIEW

Water's Polarity and its Effects

. The polarity of water moleculesresults in
hydrogen bonding (37-38)

A water molecule consists of two hydrogeI\ atoms
each covalently bonded to a more electronegative oxy-
gen atom. This polar molecule has an L shape with a
slight positive charge on each hydrogen atom and a
slight negative charge associated with the oxygen.
Hydrogen bonds form between the hydrogen atoms of
one water molecule and the oxygen atoms of two
other molecules, creating a higher level of structural
organization and leading to the emergent properties
of water.
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. INTERACTIVEQUESTION 3.1

Draw the four water molecules that can hydrogen-
bond to this water molecule. Indicate the slight nega-
tive and positive charges that account for the forma-
tion of hydrogen bonds.

. Organismsdepend on the cohesionof water
molecules (38-39)

Liquid water is unusually cohesive due to the con-
stant forming and re-forming of hydrogen bonds that
hold the molecules together. This cohesion creates a
more structurally organized liquid and enables water
to move against gravity in plants. The adhesion of
water molecules to the walls of plant vessels also con-
tributes to water transport. Hydrogen bonding
betv.'een water molecules produces a high surface ten-
sion at the interface between water and air.
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