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Population size fluctuates as new individuals are born or
immigrate into an area and others die or emigrate out
of an area. Some populations—for example, trees in a
‘mature forest—are relatively constant over time. Other
populations change rapidly, even explosively. Consider
asingle bacterium that divides every 20 minutes. There
would be two bacteria after 20 minutes, four after

40 minutes, eight after 60 minutes, and so on. In just

12 hours, the population would approach 70 billion
cells. If reproduction continued for a day and a half—a
‘mere 36 hours—there would be enough bacteria to form
alayer a foot deep over the entire Earth! Population
ecologists use idealized models to investigate how the
size of a particular population may change over time
under different conditions. We'll describe two simple
‘mathematical models that illustrate fundamental con
cepts of population growth.

The Exponential Population
Growth Model: The Ideal of
an Unlimited Environment

Exponential population growth describes the expan-
sion of a population in an ideal, unlimited environment.
In the exponential model, the population size of each
new generation is calculated by multiplying the current
population size by a constant factor that represents the
‘number of births minus the number of deaths. Let's

@ ety Population Growth Models

Notice in Figure 19.5 that each increase is larger than
the previous one—that i, the ate of population growth
increases with population size. The increasing rate of
population growth produces a J-shaped curve that is
typical of exponential growth. The slope of the curve
represents the growth rate of the population. At the
outset, when the population is small, the curve is almost
flat: Over the first 4 months, the population increases
bya total of only 37 individuals, an average of
9.25 births per month. By the end of 7 months, the
‘growth rate has increased to an average of 15 births per
‘month. The largest growth is seen in the period from
1010 12 months, when an average of 85 rabbits are born
each month. Thus, exponential population growth is
like compound interest on a savings account: The prin-
cipal (population size) grows faster with each interest
payment (the individuals added to the population)
Exponential population growth is common in certain
situations. For example, a disturbance such as a fire,
flood, hurricane, drought, or cold snap may suddenly
reduce the size of a population. Organisms that have
opportunistic life history patterns can rapidly take
advantage of the lack of competition and quickly
recolonize the habitat by exponential population
‘growth. Human activity can also be a major cause of
disturbance, and plants and animals with opportunistic
life history traits commonly occupy road cuts, freshly
cleared fields and woodlots, and poorly maintained
lawns. However, no natural environment can sustain
exponential growth indefinitely. B
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